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RIGHT OF APPEAL 


Notwithstanding the rights reserved in paragraph 2~ by signing this Consent Agreement, 


Ameren waives any right to appeal, seek judicial review, or otherwise challenge this Consent 


Agreement pursuant to Sections 643.130, 643.085, or 621.250 RSMo, Chapters 536, 643, or 640 


RSMo, 10 CSR 10-1.030, or any other source of law. 


Agreed to: 


MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 


~aL~ KYT3Moore~ Director 
Air Pollution Control Program 


Date: ,.,_.,.__0.....,./__,,~""""'-·······~~·.• /_.._. 1 ...... s,.,.,.. .. _. ---'----'--
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AMEREN MISSOURI 


Chris tse . senior Vice J>resident 
Power O . ..rations and Energy 
Management 
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EXECUTIVE SUMMARY 
On June 22, 2010, the U.S. Environmental Protection Agency (EPA) established a new 1-hour 
sulfur dioxide (SO2) primary National Ambient Air Quality Standard (NAAQS) of 75 parts per 
billion (ppb), based on the three-year average of the annual 99th percentile of 1-hour daily 
maximum concentrations (75 FR 35520; June 22, 2010).  This new SO2 standard replaces the 
previous 24-hour and annual primary SO2 NAAQS promulgated in 1971 (36 FR 8187; April 30, 
1971).  Once EPA establishes or revises a NAAQS, EPA must designate as “nonattainment” 
those areas that violate or contribute to violations of the NAAQS pursuant to section 107(d) of 
the federal Clean Air Act Amendments of 1990 (CAAA). 


On August 5, 2013, the EPA designated a portion of Jefferson County, Missouri as 
nonattainment for the 2010 SO2 primary NAAQS, effective October 4, 2013, based on air quality 
data from 2007-2009 that indicated a violation of the NAAQS for the area containing the Doe 
Run Herculaneum primary lead smelter among other sources (78 FR 47191; August 5, 2013).  
This final rule is codified in 40 CFR §81.326 Missouri. 


Per section 191(a) of the CAAA, Missouri is required to submit to the EPA a nonattainment area 
(NAA) State Implementation Plan (SIP) revision for SO2 that demonstrates the NAA will reach 
attainment of the 2010 SO2 primary NAAQS as expeditiously as practicable, but no later than 
five years from the date of the nonattainment designation. 


The main purpose of this SIP revision is to address CAAA section 172(c) plan requirements as 
applicable to this nonattainment area.  This SIP revision demonstrates attainment for the 
Jefferson County SO2 Nonattainment Area using air dispersion modeling that includes the 
continuation and modification of existing control strategies as well as new emission limits and 
other requirements.  Examples of required controls include the permanent shutdown of 
operations at the Doe Run primary lead smelter in Herculaneum (December 2013) and 
strengthened stack emission limitations for three Ameren Missouri Energy Center facilities.   


The emission limits identified for this SIP revision will initially be permanent and enforceable 
through a 2015 Consent Agreement between the Missouri Department of Natural Resources 
(department) and Ameren Missouri. 


This SIP revision also addresses CAAA required elements, including a reasonably available 
control measures (RACM) analysis, a reasonably available control technology (RACT) analysis, 
reasonable further progress (RFP) requirements and contingency requirements.  Multiple 
modeling scenarios were evaluated in the determination that the area will demonstrate NAAQS 
compliance. 
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1. INTRODUCTION 
The federal CAAA require the EPA to establish NAAQS for SO2 and five other criteria air 
pollutants impacting public health and the environment.  The other criteria pollutants are ozone, 
particulate matter (including PM10 and PM2.5), lead, nitrogen dioxide, and carbon monoxide.  
The CAAA also requires EPA to periodically review the standards and the latest scientific 
information to ensure they provide adequate health and environmental protection, and to update 
those standards as necessary. 


On June 22, 2010, EPA established a new 1-hour SO2 NAAQS of 75 ppb, based on the three-
year average of the annual 99th percentile of 1-hour daily maximum concentrations (75 FR 
35520; June 22, 2010).  This new SO2 standard replaces the previous 24-hour and annual 
primary SO2 NAAQS promulgated in 1971 (36 FR 8187; April 30, 1971).  Once EPA establishes 
or revises a NAAQS, EPA must designate as “nonattainment” those areas that violate or 
contribute to violations of the NAAQS pursuant to section 107(d) of the CAAA. 


On August 5, 2013, the EPA designated a portion of Jefferson County, Missouri as 
nonattainment for the 2010 SO2 primary NAAQS, effective October 4, 2013, based on air quality 
data from 2007-2009 that indicated a violation of the NAAQS for the area containing the Doe 
Run Herculaneum primary lead smelter among other sources (78 FR 47191; August 5, 2013).  
This final rule is codified in 40 CFR §81.326 Missouri.  The Jefferson County SO2 
nonattainment area includes a number of SO2 emitting sources within its geographical 
boundaries.  Specifically, the largest of these modeled sources include The Doe Run Resources 
Corporation d/b/a The Doe Run Company (hereafter, Doe Run) primary lead smelter in 
Herculaneum, Ameren Missouri - Rush Island Energy Center, River Cement Company d/b/a 
Buzzi Unicem USA – Selma Plant in Festus, and Ardagh Glass Inc. [formerly Saint-Gobain 
Containers Inc.] in Pevely.  Additionally, large modeled SO2 sources located outside the 
boundaries of the Jefferson County SO2 Nonattainment Area include Ameren Missouri’s – 
Labadie Energy Center and Meramec Energy Center.  


Per section 191(a) of the CAAA, Missouri is required to submit to the EPA a nonattainment area 
SIP revision for sulfur dioxide and to demonstrate the nonattainment area will reach attainment 
of the 2010 SO2 primary NAAQS as expeditiously as practicable, but no later than five years 
from the date of the nonattainment designation. 


Clean Air Act Requirements 


Section 110 of the CAAA specifies general SIP requirements and Part D of the CAAA includes 
requirements for nonattainment areas.  The department’s June 27, 2013 Missouri SO2 
Infrastructure SIP submittal addresses the continued maintenance, or section 110 Infrastructure 
requirements, of the 2010 SO2 primary NAAQS for all other portions of the state not designated 
as nonattainment.  This document addresses CAAA Part D requirements for the Jefferson County 
SO2 Nonattainment area.  A separate document, developed concurrent to this one, will address 
the Part D SIP requirements for the State’s only other SO2 nonattainment area, called the Jackson 
County SO2 Nonattainment area which includes a portion of Jackson County, Missouri where a 
violating SO2 monitor currently operates. 
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The general Part D nonattainment SIP provisions are delineated in section 172 of the CAAA.  
Section 172(c) specifies SIPs submitted to satisfy Part D requirements shall, among other things, 
provide for attainment of the applicable NAAQS via federally enforceable measures and 
limitations, include Reasonably Available Control Measures (RACM) [which includes 
Reasonably Available Control Technology (RACT)], provide for Reasonable Further Progress 
(RFP), include an emissions inventory, require permits for construction and operation of major 
new or modified stationary sources, contain contingency measures, and satisfy the applicable 
provisions of section 110(a)(2) of the CAAA related to the general implementation of a new or 
revised NAAQS.  The following sections of this document address the section 172(c) 
requirements as specified: 


 Section 2 (monitoring and ambient air quality data) 
 Section 3 (emissions inventory) 


 Addresses section 172(c)(3) inventory 
 Section 6 (nonattainment area plan control strategy) 


 Addresses section 172(c)(6) enforceable emission limitations, control 
measures along with schedules and timetables for compliance  


 Section 7 (RACM & RFP) 
 Addresses section 172(c)(1) RACM/RACT 
 Addresses section 172(c)(2) reasonable further progress 


Section 8 (contingency measures, new source review & conformity) 
 Addresses section 172(c)(9) contingency measures and section 172(c)(5) 


permitting requirements for new & modified major sources 
 Section 9 (public participation)    
 
In addition to the above, section 172(c)(4) requires the SIP to identify and quantify the emissions 
of pollutants allowed from the construction and operation of major new or modified stationary 
sources per section 173(a)(1)(B).  The SIP must demonstrate the emissions quantified in this 
regard will be consistent with the achievement of reasonable further progress and will not 
interfere with attainment of the sulfur dioxide NAAQS by the required attainment date.  Section 
172(c)(5) requires permits for the construction and operation of new or modified major 
stationary sources in the nonattainment area be in accordance with section 173. 


Missouri administers a New Source Review (NSR) permitting program for new or modified 
major sources of sulfur dioxide per Missouri’s approved permit program.  Among other 
requirements, permits issued in Missouri require a demonstration that emissions from the new or 
modified source will not cause or contribute to a NAAQS violation, including the 2010 1-hour 
SO2 NAAQS. 


Missouri has SIP-approved regulations restricting particulate emissions from stationary sources 
and restricting fugitive dust emissions.  These regulations assist in reducing sulfur dioxide 
emissions. 


This plan conforms to the CAAA requirements and utilizes existing EPA guidance for sulfur 
dioxide SIPs.  More information on EPA’s guidance for sulfur dioxide SIPs developed under the 
2010 SO2 NAAQS are found at:  http://www.epa.gov/airquality/sulfurdioxide/implement.html. 
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The combined modeling scenarios in section 5 of this NAA plan successfully demonstrate 
attainment of the 2010 SO2 NAAQS based on implementation of required control measures 
described in section 6.  Each of the required limitations and control measures (existing, modified 
and new) are required to reduce emission rates sufficiently to demonstrate 2010 SO2 NAAQS 
compliance.  The emission rate reductions are expected to result in monitored values of 75 ppb 
[equivalent to 196.725 micrograms per cubic meter (µg/m3)] or less. 


1.1. BACKGROUND 
Sulfur dioxide (SO2) is one of a group of highly reactive gasses known collectively as “oxides of 
sulfur.”  SO2 is linked with a number of adverse effects on the respiratory system.  In order to 
reduce ambient air concentrations, SO2 emission sources are typically restricted by emission 
limits, control devices or other special conditions in a permanent and enforceable document, 
such as an air permit, regulation or a legally binding agreement such as a consent judgment or an 
administrative order on consent (AOC).  The total of all SO2 emission limits and special 
conditions prescribed by state regulation, construction permits and/or legally binding agreements 
is established to ensure 2010 SO2 NAAQS compliance.  The corresponding ambient air 
concentrations are determined by ambient air quality monitors.  This data is the primary basis for 
the strategy developed for this plan. 


1.1.A. Health Effects 
Current scientific evidence links short-term exposures to SO2, ranging from 5 minutes to 24 
hours, with an array of adverse respiratory affects including bronchoconstriction and increased 
asthma symptoms.  These effects are particularly important for asthmatics at elevated ventilation 
rates (e.g., while exercising or playing.)    


Studies also show a connection between short-term exposure and increased visits to emergency 
departments and hospital admissions for respiratory illnesses, particularly in at-risk populations 
including children, the elderly, and asthmatics. 


EPA’s NAAQS for SO2 is designed to protect against exposure to the entire group of sulfur 
oxides (SOx).  SO2 is the component of greatest concern and is used as the indicator for the 
larger group of gaseous sulfur oxides (SOx).  Other gaseous sulfur oxides (e.g. SO3) are found in 
the atmosphere at concentrations much lower than SO2.        


Emissions that lead to high concentrations of SO2 generally also lead to the formation of other 
SOx.  Control measures that reduce SO2 can generally be expected to reduce people’s exposures 
to all gaseous SOx.  This may have the important co-benefit of reducing the formation of fine 
sulfate particles, which pose significant public health threats.  


SOx can react with other compounds in the atmosphere to form small particles. These particles 
penetrate deeply into sensitive parts of the lungs and can cause or worsen respiratory disease, 
such as emphysema and bronchitis, and can aggravate existing heart disease, leading to increased 
hospital admissions and premature death.  EPA’s NAAQS for particulate matter (PM10 and 
PM2.5) are designed to provide protection against these health effects. 
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1.1.B. Sources 
Nationally, the EPA estimates the largest sources of SO2 emissions are from fossil fuel 
combustion at power plants (73%) and other industrial facilities (20%).  Smaller sources of SO2 
emissions include industrial processes such as extracting metal from ore and the burning of fossil 
fuels containing sulfur in locomotives, large ships and other non-road equipment applications. 


Since the introduction of lower sulfur distillate fuels beginning in 2004 initially for mobile 
source applications, SO2 air pollution is ever more characterized mainly by single, discrete 
stationary sources of SO2, primarily pertaining to the combustion of fossil fuels.  Because of its 
physical and chemical properties, SO2 is not a typical criteria pollutant.  Unlike the gaseous and 
fine particulate criteria pollutants, areas of maximum SO2 concentrations tend to be relatively 
localized and the concentrations do not transport long distances.  Consequently, SO2 settles out 
of the air over a relatively short distance and has a relatively high concentration gradient.  In 
other words, there is a sharp decrease in SO2 concentrations as the distance from a large SO2 
source(s) increases.   


For SO2 point sources, there are thirteen small sources located inside the NAA boundary with 
each emitting less than 5 tons per year (tpy).  These sources include hospitals, cremation centers, 
and various small businesses.  Also located inside the NAA boundary are four larger sources, 
each with baseline emissions greater than 100 tpy.  These four include one Electric Generating 
Unit (EGU), one retired primary lead smelter, and two manufacturing facilities.  Five interactive 
sources outside the NAA were included in the modeling analysis, each emitting greater than 100 
tpy.  These sources include two EGU’s, one brewery operation, and two manufacturing facilities.  
Three sources in Illinois were also included in the modeling analysis, each emitting greater than 
1,000 tpy.  


1.1.C. Regulatory History 
Pursuant to the requirements of the CAAA, the EPA first promulgated a NAAQS for SO2 on 
April 30, 1971.  Specifically, EPA initially promulgated a 24-hour primary SO2 standard of 140 
parts per billion (ppb) [not to be exceeded more than once per year] and an annual average 
primary SO2 standard of 30 ppb (to protect health) [annual arithmetic average].  EPA also 
initially promulgated a 3-hour average secondary SO2 standard of 500 ppb (to protect public 
welfare).  On May 22, 1996, EPA completed a review of the primary SO2 NAAQS and chose not 
to revise the standards.  Historically, there have been no areas designated as nonattainment per 
these standards in the entire State of Missouri. 


On June 22, 2010, EPA revised the primary SO2 standards by establishing a new 1-hour standard 
of 75 ppb [three-year average of the 99th percentile of the yearly distribution of 1-hour daily 
maximum SO2 concentrations].  EPA also revoked the two existing primary SO2 standards (24-
hour and annual primary SO2 standards) recognizing that the revised 1-hour standard of 75 ppb 
will have the effect of generally maintaining 24-hour and annual SO2 concentrations that are 
below the levels of the associated primary SO2 standards, respectively. 


On April 3, 2012, EPA took final action to retain the current secondary standard for SO2 of 500 
ppb averaged over three hours, not to be exceeded more than once per year.  
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Based on ambient monitoring data from 2007-2009, areas in a portion of Jackson County 
(Kansas City area) and a portion of Jefferson County (Herculaneum area) were in violation of the 
2010 1-hour SO2 NAAQS.  Based on the violations recorded at the respective monitors, both 
areas were designated nonattainment under the 2010 sulfur dioxide standard effective October 4, 
2013.  As previously stated, this nonattainment area plan addresses only the Jefferson County 
SO2 Nonattainment Area.  Information on Missouri’s 2010 1-hour SO2 NAAQS area boundary 
designation recommendations may be found at the Air Program’s NAAQS boundary 
designations webpage:  http://dnr.mo.gov/env/apcp/naaqsboundarydesignations.htm#SO2 


 


1.1.D. Description of Nonattainment Area & Topography 
EPA designated a portion of Jefferson County, not the entire county, as the Jefferson County 
2010 1-hour SO2 nonattainment area on August 5, 2013, effective October 4, 2013 (78 FR 
47191).  Appendices B and C of this NAA plan provide a listing of the 2011 and 2018 SO2 
emissions inventory (point, nonpoint, & mobile).  Appendix F of this NAA plan includes the 
modeled inventory of sources included in this Jefferson County SO2 nonattainment area plan.  
The final SO2 standard designations were based upon air quality monitoring data from calendar 
years 2007-2009.   


The 2010 1-hour SO2 Designation and Boundary Recommendation, codified in 40 CFR §81.326 
“Missouri – 2010 Sulfur Dioxide NAAQS (Primary)”, lists the specific Universal Transverse 
Mercator (UTM) coordinates comprising the Jefferson County nonattainment area- 


Jefferson County (part) SO2 Nonattainment Area 


Jefferson County, MO 1 Jefferson County (part) 
............................................................................................. 10–4–13 Nonattainment. 


That portion within Jefferson County described by connecting the following four sets of UTM 
coordinates moving in a clockwise manner: 


(Herculaneum USGS Quadrangle) 


718360.283 4250477.056 


729301.869 4250718.415 


729704.134 4236840.30 


718762.547 4236558.715 


(Festus USGS Quadrangle) 


718762.547 4236558.715 


729704.134 4236840.30 
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730066.171 4223042.637 


719124.585 4222680.6 


(Selma USGS Quadrangle) 


729704.134 4236840.30 


730428.209 4236840.3 


741047.984 4223283.996 


730066.171 4223042.637 


(Valmeyer USGS Quadrangle) 


729301.869 4250718.415 


731474.096 4250798.868 


730428.209 4236840.3 


729704.134 4236840.30 


1 Excludes Indian country located in each area, if any, unless otherwise specified. 


 


To date, EPA has not yet finalized designations for the remainder of the state under the 2010 1-
hour SO2 NAAQS. 


In addition to these considerations, topographical characteristics influence wind speed and 
direction.  Micrometeorological effects are influenced by predominant wind patterns in river 
basins or valleys.  The topography of Jefferson County includes the eastern boundary along the 
Mississippi River, including the low-lying floodplain.  The terrain rises significantly in areas 
with bluffs along the valley, and smaller feeder streams following along cuts in the higher 
elevation to meet the river. This irregular terrain can induce meteorological effects on both wind 
speed and direction, with aerodynamic wakes, density-driven downslope flows, channeling, and 
flow acceleration over the crest of terrain features possible.  Compared to more uniform, flat 
terrain, Jefferson County can experience significant meteorological variability in horizontal and 
vertical wind profiles on spatial scales of a few hundred meters.  


 







 


14 
Project # 2010-SO2-3B (Jefferson) 


 
Figure 1 – Jefferson County 2010 1-hour SO2 Nonattainment Area Boundary 


2. MONITORING & AMBIENT AIR QUALITY DATA 
The ambient air monitoring networks were established under the CAAA to protect and assess air 
quality.  One of the main purposes of collecting air samples is to assess compliance with and 
progress made towards meeting ambient air quality standards.  The department summarizes its 
statewide monitoring network, and any changes to it, in its annual air quality monitoring network 
plan in accordance with 40 CFR 58 Part B.  Missouri’s 2014 air quality monitoring network plan 
was approved by the EPA in a letter dated October 23, 2014 and is available at:  
http://dnr.mo.gov/env/apcp/docs/2014monitoringnetworkplan.pdf  


Also, visit EPA Region 7’s Air Quality Monitoring Network plan site for more information or to 
review Missouri’s previous approved network plans:  
http://www.epa.gov/region07/air/quality/quality.htm#mo_air 


 


2.1. AIR QUALITY MONITORING NETWORK 
The department maintains a monitoring network satisfying all EPA requirements for NAAQS 
criteria pollutants, including SO2.  As documented in the 2013 SO2 Infrastructure SIP, there is an 
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active network of state operated air quality monitoring sites, located throughout Missouri, tasked 
with collecting data on SO2 in the ambient air.  Monitoring is conducted pursuant to a 
department-approved Quality Assurance Project Plan (QAPP).  Statewide SO2 monitoring 
locations are shown in Figure 2. 


Prior to the June 22, 2010 promulgation of the 1-hour SO2 primary NAAQS, all of Missouri 
maintained compliance with the previous primary and secondary SO2 NAAQS based on the 
statewide SO2 monitoring network operating at the time.  In fact, monitored values of the 
previous primary SO2 NAAQS (both 3-hour and 24-hour averaging periods) were historically 
recorded well below the standard which enabled the Air Program to discontinue operation [prior 
to 2007] of several SO2 monitoring sites where violations were not an issue.  Further, in 2010, 
five additional SO2 monitoring sites that were not recording violations of the 2010 1-hour SO2 
NAAQS were temporarily discontinued primarily due to state budgetary concerns.  Of these five 
SO2 monitoring sites, the Mark Twain State Park (MTSP) site in Monroe County resumed SO2 
monitoring on July 1, 2012.  The highest SO2 concentration recorded at the MTSP monitoring 
site in all of calendar year 2014 was 13 parts per billion (ppb).  The MTSP monitoring site is 
generally considered a good benchmark for background concentrations for the state due to its 
remote location.  


After promulgation of the 2010 1-hour SO2 standard, a portion of Jefferson County was one of 
two areas in Missouri designated as nonattainment in August 2013.  This designation was based 
on monitoring data from the existing SO2 monitoring network for calendar years 2007 through 
2009, as well as later data from calendar years 2010 through 2012.  Monitoring network data is 
also needed to analyze the performance of the refined dispersion model used to demonstrate 
NAAQS compliance and track progress toward attainment. 


Missouri has operated an air monitor for both SO2 and lead in Herculaneum since 2001.  The 
state operated monitor was moved in 2004 to Main Street and later moved in 2011 to the current 
Mott Street location.  EPA approved the relocation of the SO2 and lead monitor in Herculaneum 
(from Main Street to the current Mott Street monitor location).  Specifically, in a December 12, 
2011 EPA letter to the department regarding the approval of the 2011 Missouri Ambient Air 
Quality Monitoring Plan, “EPA has determined that MDNR (department) relocated the monitor 
in accordance with the regulations in 40 CFR 58.14(c)(6) based on logistical problems beyond 
the State’s control since the State was required to vacate the property by the landowner, and 
because the site met all siting criteria.”    


In addition to Missouri operated monitors, the Doe Run Company has operated air quality 
monitors in the Herculaneum area since at least 1997.  The violating Herculaneum Mott Street 
SO2 monitor (i.e. Herculaneum Mott Street monitor) location was selected to characterize source 
specific [SO2 and lead] emissions from the Doe Run Herculaneum primary lead smelter. 
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Figure 2 – Monitoring Sites - SO2 Ambient Monitoring Network Showing Monitors in MO, KS, IL  
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2.2. MONITORING DATA 
Monitored data recorded at the Herculaneum Main Street and Mott Street ambient monitors 
include values such that the fourth high (99th percentile of the daily 1-hour maximum) annual 
SO2 concentrations were recorded as high as 400 ppb in calendar year 2004.  Further, the three-
year design value (2007-2009) for the Herculaneum Main Street monitor at 350 ppb was the 
highest design value in the continental United States for that period.  The Herculaneum SO2 
monitor’s three-year design values for 2010-2012 [216 ppb] and 2011-2013 [192 ppb], 
respectively, are also noncompliant with the 2010 1-hour SO2 NAAQS.  


Based on the recorded monitor values, SO2 NAAQS violations at the Herculaneum Mott Street 
monitor are predominantly attributable to the Doe Run Herculaneum primary lead smelter.  In 
December 2013, the Doe Run Herculaneum primary lead smelter ceased operations, and since 
then monitored SO2 values recorded at the Herculaneum Mott Street monitor are dramatically 
lower.  Specifically, for the all of calendar year 2014 at the Mott Street monitor, the highest 
concentration recorded was 23 parts per billion (ppb) while the fourth highest concentration (99th 
percentile) recorded was 18 ppb.  For comparison, the fourth highest concentration (99th 
percentile) recorded at the Mott Street monitor for calendar year 2013 was 143 ppb and for 
calendar year 2012 was 268 ppb.  Based on these recorded SO2 monitored values, the monitored 
exceedances recorded at the violating Mott Street monitor through 2013 are clearly dependent on 
smelting operations at the primary lead smelter which are now permanently shutdown. 


If 2015 monitored SO2 values continue to be similar to 2014 monitored values, the three-year 
design value for the Mott Street monitor is expected to be below 75 ppb [per the 2010 1-hour 
SO2 NAAQS] by the end of 2015.   


Figure 3 displays the fourth high (99th percentile of the daily 1-hour maximum) annual SO2 
concentrations recorded at the Herculaneum Main Street and Mott Street monitors, as well as the 
corresponding three-year design values based on quality assured data through September 30, 
2014 and preliminary data through the development date of this SIP revision submittal.  A 
summary of current preliminary SO2 monitoring data recorded in 2015 (updated twice monthly) 
is available at http://dnr.mo.gov/env/apcp/docs/so2monitoringdata.pdf 
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Figure 3 – Herculaneum SO2 Monitoring Data & Design Values  


3. EMISSIONS INVENTORY 
The department’s Air Pollution Control Program creates air emission inventories for criteria 
pollutants and hazardous air pollutants to meet federal reporting requirements under EPA’s Air 
Emissions Reporting Rule, and to provide data that supports the functions of the Air Program, 
including SIP inventory needs.  The SO2 emissions inventory includes anthropogenic emissions 
from point source facilities like industrial plants, mobile source emissions from diesel powered 
vehicles, and nonpoint sources of emissions where many small sources are estimated at the 
county level (household fuel combustion emissions are combined).  Point source facility 
emissions are reported directly by permitted sources in Missouri, while nonpoint and mobile 
source emissions are estimated using EPA guidelines and state-specific data. 


Nonpoint sources of SO2 include the small emitting sources that are not inventoried by collecting 
site specific data; their emissions are estimated based on activity surrogates at the county level.  
For Jefferson county including portions outside the nonattainment area, the most recently 
available nonpoint inventory in 2011 shows that residential fuel combustion, diesel fuel 
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distribution, open burning, wildfires, and all other emissions of SO2 total to 50.525 tons.  Mobile 
sources of SO2 emissions are piston-driven engines using sulfur containing fuel, and the county 
total, including areas outside the nonattainment area, is 26.567 tpy of SO2.  The nonpoint and 
mobile emissions combined [Table 1] are less than 0.2% when compared to point source facility 
emissions, and they are not modeled as explicit point sources in the modeling demonstration for 
this SIP revision.  Nonpoint and mobile source SO2 emissions are included as part of the 
background concentration discussed in section 4.3. 


Table 1 - Jefferson County (entire county) 2011 SO2 Emissions Summary 


Emission Category 
2011 SO2 
Emissions (tpy)


Percent of Total 
Point Source 
Emissions 


Point Source Total 43712.9619 100% 


Nonpoint Total 50.52526777 0.12% 


Mobile Source Total 26.56717874 0.06% 


 


SO2 emissions in the Jefferson County SO2 nonattainment area are driven by point sources, the 
large stationary industrial sources related to electric generation and other industrial sources using 
coal and other sulfur containing fuels.  These sources are required to obtain construction and/or 
operating permits from the Air Pollution Control Program, and these permits are subject to the 
Missouri Emission Inventory Reporting Rule, 10 CSR 10-6.110.  The rule requires that sources 
characterize their total annual actual facility emissions by describing the equipment generating 
the emissions, emission estimation methods, emission control devices, and release parameters.  
At a point source facility, emissions are generated by many types of equipment and processes, 
including but not limited to electric generating units, boilers, and other fossil fuel combustion 
equipment; emissions are characterized for modeling using their release parameters as stack, 
vent, or fugitive emissions.  These data elements are used in SIPs to characterize current 
emissions and evaluate future scenarios that may include amended emission limits. 


Point source emission data is collected via online submission or paper forms depending on 
facility choice.  Over 90% of facilities choose the online submission of data, though all data, 
whether received electronically or hard copy, is entered to our emissions database called the 
Missouri Emissions Inventory System (MoEIS).  MoEIS performs the initial quality assurance 
steps by ensuring minimum data fields are included and data is within acceptable ranges.  
Additional quality assurance is performed including, but not limited to the following: year-to-
year variance, industry-type comparisons, and external data source verification.  Corrections are 
made to emissions data with the acknowledgement of the facility representative. 


The emission inventory for SO2 in the Jefferson County SO2 nonattainment area includes 16 
point source facilities that reported over 0.01 tons of SO2 in any emissions year to date.  
Additional emissions inventory information, for 2011 and 2018, representing baseline and 
attainment year inventories, is presented in Appendices B and C, respectively. 
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The sources with a Part 70 (P70) operating permit type characterize their emissions annually by 
providing updated emission totals based on each year’s activity, therefore their emissions vary 
year-to-year.  The sources with a Basic (BAS) operating permit type characterize their emissions 
by detailing year-specific data only when new permitted equipment starts up or if total emissions 
change by 5 tons or more from a previous year.  Basic permit facilities may show the same 
emission total if they were not required to fully detail their emissions for each year – they roll 
forward the emission total. 


Two required elements of nonattainment plans are a baseline and attainment year emission 
inventories.  The 2011 baseline emission inventory is included in Appendix B.    The baseline 
emissions inventory was taken from the 2011 National Emissions Inventory (NEI) database. The 
Air Program developed a comprehensive statewide emissions inventory for 2011, as described 
above and as required by the EPA’s Air Emissions Reporting Requirements (AERR) rule 
published December 17, 2008, and submitted the inventory to the National Emissions Inventory 
(NEI) through the EPA’s Emission Inventory System (EIS). The inventory includes point, 
nonpoint, onroad mobile, and nonroad mobile source emissions. The supporting documentation 
and sources of information used to develop the 2011 NEI can be found in the associated 
technical support document and appendices. 


October 4, 2018 is the attainment date for the 2010 SO2 standard; therefore, 2018 was selected 
as the future year and the projected inventory is being submitted to U.S. EPA with this document 
to fulfill the projected year emissions inventory requirements under the 2010 SO2 standard. The 
2018 attainment year inventory for this plan submittal is included in Appendix C. Emissions for 
non-point, area and mobile sources are presented at the county level and are not adjusted for the 
partial county nonattainment area. The emissions inventory was taken from the 2018 emissions 
modeling platform developed by the U.S. EPA.  The point sources emissions inventory was 
modified to include the actual reductions of emissions from the Doe Run smelter, which was a 
decrease from 2011 reported emissions of approximately 20,000 tpy.  The emissions in this 
inventory reflect what the expected actual emissions will be in the attainment year of 2018.  


 


4. AIR DISPERSION MODELING 
As outlined in the preamble of the final 1-hour SO2 NAAQS rule, dispersion modeling is 
required to demonstrate compliance with the 1-hour SO2 NAAQS in nonattainment areas.  The 
U.S. Environmental Protection Agency (EPA) document entitled “Guidance for 1-hour SO2 
NAAQS SIP Submissions” recommends the use of the AERMOD modeling system, EPA’s 
preferred near-field dispersion model, for the SO2 analysis. 


As currently formulated, EPA's guideline models yield concentration impacts in units of 
micrograms per cubic meter (µg/m³) and do not yield results in the dimensionless levels of parts 
per volume of the NAAQS for gaseous air pollutants (i.e., O3, NO2, SO2, and CO).  In all 
modeling analyses and results contained as part of this nonattainment area plan, modeled 
concentrations are taken at ambient conditions of 25º Celsius. and 760 millimeters of Mercury 







 


21 
Project # 2010-SO2-3B (Jefferson) 


and were converted as: 1 ppb SO2 = 2.623 µg/m³. 1  Based on this conversion, the 2010 1-hour 
SO2 NAAQS of 75 ppb is equivalent to 196.725 µg/m³.   


The AERMOD system was developed through a collaborative effort between the American 
Meteorological Society (AMS) and the EPA.  AERMOD is a steady-state plume model that 
employs Gaussian and bi-Gaussian probability density functions to characterize the structure of 
the planetary boundary layer.  AERMOD can predict the concentration distribution of pollutants 
from surface and elevated releases located within simple or complex terrain.  The model allows 
for the input of multiple sources, terrain elevations, structure effects, various grid receptors, wet 
and dry depletion calculations, urban or rural terrain, and averaging periods ranging from one 
hour to one year. 


The AERMOD modeling system was used to determine compliance with the 1-hour SO2 
NAAQS.  AERMOD is the preferred model for determining pollutant impacts from industrial 
source complexes where emissions are released from a variety of source types.  The most recent 
version (version 14134) of the AERMOD dispersion model, as well as the preprocessors, was 
used to perform the air quality analyses necessary to ultimately demonstrate attainment in the 
designated nonattainment area.  AERMOD was used as a tool to determine if a proposed control 
strategy results in NAAQS compliance.  Staff executed AERMOD and its corresponding 
preprocessors in a disk operating system (dos) windows interface.  


The regulatory default options within the modeling system were set through the use of the 
MODELOPT keyword contained within the control pathway of the air quality model.  Staff 
included terrain elevation data and stack-tip downwash calculations.  Urban/rural site 
determinations were made for the nonattainment area to account for differences in boundary 
layer concentrations and to employ the 4-hour half-life option for urban SO2 sources.  The 
Jefferson county nonattainment area was determined to exhibit rural site characteristics for 
modeling purposes. 


4.1. MODELING DATABASE DEVELOPMENT 
Refined air quality analyses include SO2 sources contained within the modeling domain that are 
determined to have an impact within the nonattainment area boundaries that are not included as 
part of the established background concentration.  Sources located within 50 km of the NAA 
boundary were evaluated based on the level of their potential and actual emissions and their 
proximity to the boundary.  Department staff developed ambient air quality inputs based upon 
the criteria outlined in 40 CFR Part 51 Appendix W, “Guideline on Air Quality Models.”  The 
following paragraphs outline the procedures that were used to ensure that consistent and 
comprehensive air quality reviews were conducted.  The complete modeled source inventory is 
included in Appendix F.  The modeled source inventory is based on emission year 2012, which 
was the most recent complete year at the start of modeling analyses.   


                                                            
1 http://www.epa.gov/region1/communities/pdf/CapeWind/CapeWindModelingReview.pdf 
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4.1.A. Site Specific Data Collection 
Detailed information characterizing sources deemed as having the potential to impact the nonattainment 
area was collected from the facilities on an individual basis to be verified.  This information includes but 
is not limited to the following:   


1. Facility wide SO2 equipment list, 


2. Potential to Emit (PTE) and reported actual emission rates for each piece of equipment 
identified in item #1, including information regarding varying load scenarios, if 
applicable, 


3. A description of equipment usage in order to identify sources that fall into the  
intermittent source category,  


4. Identification of federally enforceable limits contained within construction permits, 
operating permits, consent decrees or other state and federal rules, 


5. Release parameters and source locations for each process unit or stack, 


6. Property boundary, and 


7. Building locations and heights. 


4.1.B. Source Emission Rates 
As mentioned previously, the emission rates utilized in the air quality model reflect current 
permanent and enforceable or recent actual emissions for each SO2 source included in the model.  
EGUs are one of the major source categories of SO2 emitters, which have different peak 
concentration impact levels depending on the percent load assumed in the modeled emission 
rates.  After preliminary analysis of base load impacts at varying loads, staff determined 100% 
load would account for the maximum impact for all sources.   


In some modeling scenarios contained in this demonstration, actual varying emissions are used to 
approximate current compliance status.  Actual varying emissions are obtained through 
Continuous Emission Monitoring Systems (CEMS) data and evaluated against hourly 
meteorological data to simulate actual conditions.  The use of allowable values cannot be 
overlooked as it is also evaluated in establishing certain emission levels to protect against 
violations, particularly when an ambient air quality monitor is not available to assess air quality.  
In this case, the monitor acts as a surrogate to establish SO2 limits in conjunction with the 
requirement for additional monitors to ensure NAAQS compliance.   


4.2. EMISSION RELEASE PARAMETERS 
In order to accurately predict the dispersion of pollutants within the atmosphere, the air quality 
model must have information that describes how the emissions are released into the atmosphere.  
The document entitled “User’s Guide for the AMS/EPA Regulatory Model AERMOD” outlines 
the source classification system that is used by the AERMOD modeling system in order to 
characterize emission releases within the input file. 
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For the SO2 modeling demonstration, the majority of the emissions releases are stack driven 
releases with parameters based upon information provided by the facility or obtained from 
information contained within the Missouri Emissions Inventory System (MoEIS).   


When stack data was unavailable, the release point was characterized as a volume source within 
the model input file.  Each volume source release is limited to the size of openings from which 
emissions escape, such as doorways.  If no release characteristics are available, default 
parameters for volume sources are assigned. 


The following sections discuss the information used to assign release parameters. 


4.2.A. Point Source Release (Stack Driven)  
Point source emissions are vented through stacks or isolated vents.  Any stack that vents 
horizontally, is equipped with a rain cap, or that does not provide an exit velocity, is modeled 
with a reduced exit velocity of 0.001 meters per second to account for the restriction of vertical 
flow.  In order to assign the point source release parameters, the facility must provide 
information regarding the location and the nature of the release as follows:   


1. Stack height, 


2. Stack exit temperature, 


3. Stack exit velocity, and 


4. Stack diameter. 


4.2.B. Volume Source Release (Non-stack Driven) 
Any emission release point that is not routed through a stack is classified as a volume source 
release.  Additionally, any emission release vented inside an enclosed structure, without a stack, 
is characterized as a volume source with release parameters equivalent to the size of the openings 
that allow for the escape of fugitive emissions. 


In order to assign the volume source release parameters, the facility must provide information 
regarding the location and the nature of the release.  The type of release plays an important role 
in the calculation of the initial lateral and vertical dimensions that are used in the air quality 
model.  At a minimum, the facility must provide the following data: 


1. Description of the release, 


2. Release height (center of the volume), 


3. X-dimension, and 


4. Y-dimension. 


The information described above was established for each release point/opening from which 
emissions may escape.  If volume source data was unavailable, default release parameters were 
assumed based on the type of source being modeled.   
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4.3. MODEL DOMAIN & RECEPTOR GRID 
The modeling domain is centered on the nonattainment area boundary.  The modeling domain 
extends a sufficient distance, up to 50 kilometers (km), in an effort to define the impact from any 
source that may cause or contribute to a violation of the 1-hour SO2 NAAQS within the 
nonattainment area. The AERMOD model is a near-field model that does not reliably extend 
beyond 50 km, which was then used as the absolute maximum distance within which to evaluate 
interactive sources.   


The receptor grid developed for use in the air quality model has a fine resolution to identify the 
area of maximum impact from fugitive and point source releases and to encompass the full 
extent of any NAAQS violations that occur.  For the nonattainment area, receptors are placed at 
100-meter intervals along the perimeter with receptors within the nonattainment boundary also 
spaced at 100-meter intervals.     


When determining compliance with the NAAQS, the EPA requires that, at a minimum, all 
nearby sources be modeled.  All SO2 emission sources located within the NAA boundary were 
explicitly modeled.  Sources outside the NAA boundary were evaluated based on proximity to 
the NAA as well as the magnitude of potential and actual SO2 emissions to determine whether 
they had the potential to impact receptors within the NAA. The Air Program evaluated all 
sources of SO2 emissions identified in the MOEIS emission reporting system up to 50 km from 
the border of the NAA.  A 100 ton per year emissions threshold was used to determine inclusion 
in the model.  Sources with either actual or potential emissions greater than this emissions 
threshold, depending on proximity to the boundary, were included in the model inventory.    
Sources that could be included as part of the background concentration were not explicitly 
included in the modeling analysis.  


The data needed to execute the air quality analysis originated from the MoEIS emission reporting 
system for the State of Missouri.  Since the model domain extends beyond the eastern state 
boundary, an interactive source inventory was obtained from the Illinois Environmental 
Protection Agency, and this data was incorporated into the air quality analysis.   


When an interactive source was shown to contribute to a violation at the monitor, the department 
discussed possible control options with each such interactive source and modeled one or more 
control scenarios that would mitigate this interactive contribution on peak SO2 concentrations. 


4.4. TERRAIN ELEVATIONS 
In addition to assigning receptor locations, the receptor options within the AERMOD system 
allow the user to input information regarding the terrain surrounding the facility.  AERMOD is 
capable of calculating air pollutant concentrations for terrain that can be classified as simple, flat, 
complex or mountainous land.  In order to calculate concentrations in complex or mountainous 
terrain situations, AERMOD must have information about the surrounding terrain and its 
features.  To aid in the definition of the terrain features, EPA developed a pre-processor, 
AERMAP (version 11103) to search terrain data for base elevations and features that may 
influence the dispersion of pollutants within the modeling domain.  Outstanding features are 
assigned an elevation that is referred to as the hill height scale; a value that must be included in 
the AERMOD input file.   
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National Elevation Data (NED) in the GeoTIFF format from the United States Geological 
Survey (USGS) Seamless Data Server was processed through the AERMAP program in order to 
obtain the base elevation for each receptor and source within the modeling domain.  In addition, 
the hill height scale for each receptor was extracted as required by the AERMOD system in order 
to determine terrain influences within the modeling domain.  


All source, receptor, and terrain elevation data were converted to UTM Zone 15 in the North 
American Datum of 1983 (NAD83) geodetic datum.   


4.5. DETERMINATION OF SURFACE CHARACTERISTICS & 
AIRPORT SELECTION 
To accurately calculate the boundary layer parameters in AERMET, the meteorological model 
must have information about the land use that surrounds the meteorological site:  surface 
roughness, albedo and Bowen ratio.  In order to provide a consistent method for determining 
surface characteristics, the EPA developed a mathematical tool, AERSURFACE, to determine 
surface roughness, Bowen ratio, and albedo values for input into AERMET.  The department 
executed AERSURFACE (version 13016) using the default values described below: 


Bowen ratio 


 Ten kilometer by ten kilometer domain centered on the site. 


Albedo 


 Ten kilometer by ten kilometer domain centered on the site. 


Surface roughness length 


 Default upwind distance of one kilometer centered on the site.   


 Twelve, 30 degree meteorological sectors. 


Because these surface characteristics influence the similarity profiles that are utilized by the 
dispersion model, AERMOD, the user must determine if the surface characteristics at the 
meteorological site accurately represent the conditions that are present at the facility site.  In 
order to determine if the differences in surface conditions significantly impact the AERMOD 
predictions, a direct comparison between the meteorological site and the facility site was 
necessary.   


The department developed surface characteristics for multiple airports across the state for each 
moisture condition: average, dry and wet conditions.  The results from the AERSURFACE 
analysis for each airport were summarized in an excel template.  This template enables the user 
to input facility/area surface characteristics from AERSURFACE for comparison to each airport 
based upon characteristics of surface roughness, albedo, Bowen ratio, land use classifications, 
proximity and aerial photography.   
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4.6. METEOROLOGICAL DATA 
The meteorological data utilized in the air quality model was selected based upon the spatial and 
temporal characteristics of the nonattainment area.  Ultimately, site selection considered the 
proximity of the collection site to the area of interest, the complexity of the terrain in the area 
surrounding the monitor, the exposure of the meteorological sensor, and temporal variations in 
the local climate.   


Because AERMOD does not accept raw meteorological data, it must be processed through 
AERMET (version 14134), the meteorological data pre-processor for the AERMOD modeling 
system.  AERMET extracts and processes meteorological data in order to calculate the boundary 
layer parameters that are ultimately necessary for the calculation of pollutant concentrations 
within the atmosphere.   


Most National Weather Service (NWS) stations record 1-minute Automated Surface Observing 
System (ASOS) wind data.  The 1-minute ASOS data was obtained from the National Climatic 
Data Center in the TD-6405 data format that includes the 2-minute average wind speed and 
direction for each minute within an hour.  The use of 1-minute ASOS data more accurately 
depicts the average hourly wind flow than single instantaneous readings of wind speed and 
direction that are used in other air quality modeling analyses.  The 1-minute ASOS data is 
processed through AERMINUTE (v14237) in order to be input into the AERMET processor.  
For the Jefferson County nonattainment area, 1-minute ASOS data is not necessary as only 
onsite data is being used and it includes sub-hourly readings. 


It is important to note that the Bowen ratio characteristics applied in Stage 3 AERMET 
processing are determined based upon the precipitation totals from the meteorological record for 
the time period being processed.  For example, if the meteorological period reported above-
average precipitation totals for 2010, the Bowen ratio values for wet surface moisture are chosen 
for Stage 3 processing in AERMET for 2010.   


Because micrometeorological flows can influence the dispersion of pollutants, site-specific 
meteorological data is preferred when available.  The Herculaneum site-specific data collection 
effort satisfies the minimum monitoring requirements described in the EPA document entitled 
“Meteorological Monitoring Guidance for Regulatory Modeling Applications”. 


For the Jefferson County NAA, staff selected available onsite data as the representative 
meteorological dataset.  This site-specific (onsite) data is collected from the Doe Run 
Herculaneum primary lead smelter near the violating monitor.  Since one year or more of site-
specific data is available, these data are used for the NAA plan’s air quality analysis as they are 
considered more representative of the entire area compared to a more distant NWS site.  Data 
substitution from a NWS site was not necessary for the measured data collected at the Doe Run 
Company’s Herculaneum site, as the site collects more than the minimum required parameters 
and the data completeness was above 90% for the selected years.   This determination is based on 
a thorough comparison study and sensitivity analysis that compared all nearby available 
meteorological stations and processing options.  


 “The AERMOD dispersion model was designed to accept a wide range of site-specific 
meteorological measurements, including profiles of wind, temperature and turbulence 
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data. However, the algorithm for estimating the heat flux under stable conditions requires 
a cloud cover measurement, which is not typically available from site-specific monitoring 
programs. For applications of AERMOD in remote settings, the non-representativeness of 
cloud cover measurements from the nearest airport may present an obstacle to the 
application of AERMOD. Concerns have also been raised regarding the 
representativeness of cloud cover measurements from Automated Surface Observing 
System (ASOS) installations due to limitations in the vertical range of the ceilometer 
(EPA, 1997). An alternative scheme for estimating heat flux under stable conditions 
based on the use of a low-level ∆T measurement together with a single wind speed 
measurement, referred to as the Bulk Richardson Number Scheme, has been implemented 
in the AERMET meteorological processor.”   


EPA released a report that presents results of a technical review and modification of the 
implementation of the Bulk Richardson Number Scheme in AERMET, and results of an 
evaluation of the AERMOD model performance using the modified scheme as compared to the 
use of cloud cover data.2 


As mentioned in excerpt above, like most onsite stations, the Herculaneum meteorological 
station does not record cloud cover measurements (CCVR).  However, CCVR measurements 
from offsite (NWS ASOS) stations are not always representative of the defined modeling area. 
As mentioned previously, substitutive surface station data was not included in processing.  In 
instances where only onsite data without CCVR data is used, AERMET implements an 
alternative scheme for estimating heat flux under stable conditions based on the use of a low-
level ∆T (change in temperature) measurement with a single wind speed measurement, described 
as the Bulk Richardson Number Scheme above.  The Bulk Richardson Number scheme requires 
at least recorded solar radiation and temperature difference in order to calculate cloud cover.  
Cloud cover is used to determine stability class which plays a significant role in predicted 
dispersion.   


Beginning with version 13350, AERMET includes a non-default or beta option, that uses a 
modified Bulk Richardson number approach under the adjusted u* (surface friction velocity) 
beta option.  This beta option may be useful in low wind speed/stable conditions.  Non-default 
(beta) options require additional justification for use in regulatory applications; only default 
options were used in this analysis.  Another change beginning with AERMET version 13350 is 
the ability to disable the substitution of missing CCVR and temperature values by interpolating 
small (1-2 hours) gaps in measurements.  Since CCVR measurements are not recorded at 
Herculaneum and data completeness is satisfactory, this disabling option does not have 
significant effect on processing so was not employed.  While performing sensitivity analyses, 
staff tested multiple processing options with none causing significant changes in the results.  
Therefore, no further analysis was done to support the use of these varying process methods.  


The selected representative upper air station for the Jefferson County NAA is the Logan County 
Airport in Illinois.  The meteorological station at Doe Run collects wind parameters, speed and 
direction, at three heights: 2 meters (m), 10m, and 40m.  In the processing of the onsite 


                                                            
2 EPA Final Report: “Implementation and Evaluation of Bulk Richardson Number Scheme in AERMOD.” 
http://www.epa.gov/ttn/scram/7thconf/aermod/bulkri_eval.pdf  
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meteorological data, staff determined the wind direction and wind speed measured at 2m, being 
at a much lower height, was not representative of the overall conditions.  Due to surface friction 
effects on wind speed and direction at the 2m level, the measurements taken at this level are 
commonly regarded as not representative of overall wind conditions.  The 2m level wind 
measurements would only be useful in evaluating local micro scale anomalies.  Therefore, the 
final meteorological inputs exclude the wind speed and direction readings taken at 2m.  As 
mentioned previously, the Doe Run Herculaneum meteorological station collects sub-hourly 
data, specifically four observations per hour, or every fifteen minutes. 


In following with the form of the 1-hour standard’s design value calculation and the proposed 
modeling guidance laid out for the next rounds, the Air Program used the only complete three-
year period of available onsite meteorological data, 2008-2010, for all nonattainment area plan 
modeling purposes.  Excerpts of all meteorological data files used in the modeling analyses are 
included in Appendix G.   


4.7. BUILDING DOWNWASH 
Building downwash is calculated using the Building Profile Input Program (BPIP) with plume 
rise model enhancements (PRIME), version 04274.  Information required to execute BPIP 
PRIME includes the heights and locations of structures, which may contribute to building 
downwash, and the stack locations in relation to these structures.  Based upon the facility 
configuration, the department determined if a stack is subjected to wake effects from a 
surrounding structure(s).  If structure wake effects are evident, flags were set to indicate which 
stacks are affected by building wake zones.  For stacks influenced by a structure, BPIP PRIME 
calculates the building heights and widths to be included in the dispersion model so that building 
downwash effects are considered. 


Staff evaluated building parameter information on a case by case basis.  Aerial photography was 
used to quality assure the locational data for BPIP PRIME program input.  


4.8. GOOD ENGINEERING PRACTICE STACK HEIGHT 
Good engineering practice (GEP) stack height refers to the height at which emission releases 
from isolated stacks or vents will not cause excessive ground level concentrations in the 
immediate vicinity of a source due to building downwash effects, or complex terrain.  Section 
123 of the CAAA limits the modeling stack height to GEP when performing air quality analyses 
in an effort to prevent facilities from installing excessively tall stacks to meet ambient air quality 
and increment standards.   


When performing air quality analyses, the EPA has outlined three differing techniques for 
determining GEP stack height: 


1. Stacks less than the 65 meter de minimis level; do not have to undergo a GEP 
determination, 


2. GEP is calculated using mathematical formulas that consider nearby building 
dimensions and building/stack configurations, or 
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3. GEP is calculated using fluid model studies. 


For sources with available site specific data, the department modeled all stacks at the lesser of 
their actual stack height, or GEP stack height as determined by the BPIP PRIME preprocessor.  
Building downwash influences obtained from the BPIP PRIME output are included in the model 
input file for the air quality dispersion model as deemed necessary on a case-by-case basis.  Any 
stack that was built prior to December 31, 1970 was modeled based upon the actual stack height 
per 40 CFR §52.21(h).  Prohibited dispersion techniques as outlined in Section 123 of the CAAA 
were not allowed nor considered in the ambient air quality impact analysis. 


In certain modeling scenarios that include actual emissions, the actual stack height was used to 
act as a surrogate for monitoring data.  This approach is outlined in the EPA’s SO2 modeling 
technical assistance document (TAD).   


4.9. BACKGROUND CONCENTRATION 
According to 40 CFR Part 51, Appendix W, background concentrations must be considered 
when determining compliance with the NAAQS.  To account for natural source impacts, sources 
that are not explicitly modeled and unidentified sources, 2010-2012 monitoring data was used to 
establish background concentrations that were incorporated into the modeled results.  To account 
for nearby sources, staff reviewed existing inventory data in the vicinity of the violating monitor.  
The following paragraphs outline the procedures used to determine how background 
concentrations were determined.    


4.9.A. Monitor Analysis  
EPA guidance notes that ambient air quality data should generally be used to account for 
background concentrations.  Staff used 1-hour design value data for the latest 3-year period 
(2010-2012) to develop background concentrations and to perform a thorough background 
analysis using monitored values.  Monitored background values are based on the design value of 
the nearest representative air quality monitor that is the least influenced by nearby SO2 sources. 


Background concentrations include impacts attributable to natural sources, nearby sources 
(excluding the major sources and interactive sources), and unidentified sources.  This derived 
background concentration includes all sources of SO2 not already included in the model runs.  
Emissions from any nearby interactive point source facilities are included in the interactive 
source model run for each area, and as such, are not included in the background concentration.    


In general, the background value was calculated similarly to design values at air quality 
monitors, in order to be comparable to the SO2 NAAQS.  A nearby monitoring site near but 
outside the immediate area of source impact, that has SO2 concentrations and wind direction 
measurements for the most recent certified three-year period, was selected for further analysis.  
A threshold concentration of 5 parts per billion was chosen to limit the monitored value sample 
size (and associated back trajectories) in the Jefferson County NAA.  Statistical analysis, 
including an Excel pivot table and chart, was used to visualize the frequency of the measured 
concentrations from certain wind directions.  This is helpful in targeting a sector with the least 
amount of monitored days above the threshold concentration, which can most likely be attributed 
to major source(s).  Using the Linux-based Hybrid Single-Particle Lagrangian Integrated 
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Trajectory (HYSPLIT) model script, back trajectories were plotted to show where certain air 
parcels originated on days that monitored concentrations are above the threshold concentration.  
Impacts from sources are evident with groupings of trajectories.  A sector with little to no source 
influence was chosen for further analysis.  Considering measured concentrations from the chosen 
sector, the fourth highest value was chosen as representative of the area’s background 
concentration. 


Due to the limited number of SO2 air quality monitoring sites located within Missouri [Figure 2 
of this NAA plan], staff visually reviewed the regional surface characteristics within five 
kilometers (km) of the area to determine the monitoring station that best represents the observed 
land use in and around the nonattainment area. The MTSP monitoring site in Monroe County, 
generally considered a good benchmark for background concentrations for the state, was not 
chosen for the nonattainment area due to the availability of other SO2 monitoring sites with more 
representative background characteristics to the nonattainment area being evaluated.    


Since an urban monitor site was selected for background purposes for the nonattainment area, 
staff determined which meteorological corridors are not influenced by explicitly modeled 
sources.  The meteorological corridors are defined according to ten degree wind direction 
sectors.  Staff reviewed the 1-hour profile for each meteorological corridor in order to determine 
a representative background value.  Statistical measures were employed in the determination of 
the background concentration.   


4.9.B. Jefferson County Nonattainment Area Background Analysis  
A background concentration must be included that represents the contribution from natural 
sources and from sources that are not explicitly modeled.  The most recent air quality design 
value (i.e., the three-year average of the 99th percentile of the daily maximum 1-hour 
concentrations) of a representative monitoring site should be used for the background 
concentration based on recorded monitor violations of the 1-hour SO2 standard. 


The St. Louis metropolitan area includes six SO2 monitoring sites.  Missouri SO2 monitoring 
sites in the St. Louis area include one in Jefferson County and two in the City of St. Louis.  
Illinois SO2 monitoring sites in the area include one in St. Clair County and two in Madison 
County.  The Herculaneum - Mott Street monitor located in Jefferson County is not 
representative of SO2 background concentrations because there are direct source influences from 
nearby sources, namely the smelter.  In addition, the Mott Street monitor is in violation of the 1-
hour SO2 standard which makes it inappropriate for background analysis consideration.  The East 
St. Louis air quality monitor located in St. Clair County, Illinois (near the Jefferson County SO2 
NAA) was chosen as the representative background monitor for the area based on proximity to 
the sources being modeled, similarity of surrounding sources, and limited potential impacts from 
surrounding SO2 sources.  


  







 


31 
Project # 2010-SO2-3B (Jefferson) 


Table 2 - Background Monitor Information 
 


  


 


 


This monitor is less impacted by primary SO2 sources in the St. Louis metropolitan area 
compared to other nearby monitors, and therefore is more representative of background 
concentrations.  The East St. Louis monitor records hourly SO2 concentrations as well as hourly 
wind directional data.  Hourly SO2 concentration data and wind directional data from the East St. 
Louis site were obtained for the most recent certified three-year period, 2010-2012.  Monitored 
values above 5 ppb, and 10 ppb were selected to run back trajectories using the HYSPLIT model.  
24-Hour back trajectories, with a starting height of 10 meters (to be consistent with monitor 
height), were plotted for the selected high monitored days.  A sector with little to no source 
influence was chosen to represent background concentrations.  The sector with the least source 
influence was chosen as 40-110 degrees.  Due North is assumed as zero degrees concerning wind 
direction.  As included in Table 3, the fourth high monitored value (highlighted) chosen in the 
representative sector was 9 ppb.  Therefore, an SO2 concentration of 9 ppb or 23.607 µg/m3 is 
used as the modeled background concentration for all Jefferson County SO2 NAA plan purposes. 


Table 3 - Wind and Monitor Data for Chosen Sector (40-110) Used to Derive the Fourth High Value to be the 
Representative Background Concentration for the Area 
Date Time SO2Conc WD  Date Time SO2Conc WD 


20100207 14:00 19 71 20110725 11:00 6 83 


20100112 15:00 10 97 20100112 13:00 5 47 


20101214 12:00 10 83 20100411 13:00 5 58 


20100514 15:00 9 40 20101005 18:00 5 88 


20110125 16:00 9 51 20101116 9:00 5 104 


20110825 21:00 9 79 20101215 9:00 5 109 


20110329 13:00 8 60 20101215 8:00 5 101 


20110329 12:00 8 49 20110125 19:00 5 104 


20110725 8:00 8 100 20110125 18:00 5 56 


20100925 10:00 7 55 20110329 11:00 5 47 


20120411 8:00 7 44 20110601 16:00 5 87 


20121216 15:00 7 74 20110704 21:00 5 101 


20100925 11:00 6 72 20110704 20:00 5 56 


20101116 10:00 6 106 20120315 8:00 5 86 


 


Specific Background Monitor Information 
Monitor Name East St. Louis 
AQS Site ID 17-163-0010 
County St. Clair   
Latitude +38.61203448 
Longitude -90.16047663 
Area Represented St Louis, IL-MO 
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Figure 4 - Chart showing number of hits per degrees in Wind Direction, to depict areas of source influence
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Figure 5 - Plotted Back Trajectories depict areas of source influence and the chosen background sector 
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5. MODELING SCENARIOS 
Several iterations of modeling scenarios were performed in order to determine practicable 
strategies that demonstrate compliance.  As laid out in the introduction, the main control strategy 
for the nonattainment area has already been implemented so our innovative approach to the area 
involves multiple different scenarios to support the nonattainment area plan.   Each supporting 
scenario is described in detail in the following sections.   All modeling scenarios include the 
established background concentration for the area.  Excerpts of input and associated output files 
are included in Appendices D and E.   


5.1. NONATTAINMENT AREA PLAN SCENARIO 
The main scenario described below employs a 100 m spacing receptor grid that encompasses the 
perimeter as well as the entire nonattainment area.  This scenario uses the same 2008-2010 
Herculaneum onsite meteorological data as all other scenarios described below.  The receptor 
grid was broken into four subsectors to minimize model runtime.  The four subsectors are shown 
below.   


 


 


Figure 6 – Jefferson County NAA Modeling Subsectors 
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5.1.A. Main Scenario to Demonstrate Attainment 
This modeling scenario includes all nonattainment area sources at their current, permanent and 
enforceable (or allowable/potential-to-emit) emissions with outside interactive sources at their 
most recent actual emission rates.  This scenario demonstrates the entire nonattainment area is 
already in compliance.  For the three largest nearby Electric Generating Units (EGU’s), the 
hourly emissions recorded by CEMS as reported to EPA’s Clean Air Markets Division (CAMD) 
were utilized in this scenario.  No other sources in the model inventory currently record hourly 
emissions information.  The Ameren facilities are included at actual hourly emissions, and they 
are also being addressed by new emission limitations and select monitoring requirements through 
the 2015 Consent Agreement.    


Excerpt from the SO2 NAAQS Designations Modeling TAD, latest draft released Dec. 2013: 
(http://www.epa.gov/airquality/sulfurdioxide/pdfs/SO2ModelingTAD.pdf, p. 27)  


“7.4 Use of Older Meteorological Data 


In some instances, representative meteorological data from the most recent three years may not 
be available, especially if the most representative data is older site-specific data. In such cases, 
it may be feasible to use older meteorological data (either site specific or NWS) that has been 
used in past regulatory applications for the area containing the threshold exceeding source, if 
these datasets are still considered representative of the most recent three years of meteorological 
conditions. If older datasets are used, the dates of the datasets would need to be adjusted to 
match the dates of most recent three years when using hourly emissions for any sources. This 
would most likely consist of changing the years of the meteorological datasets to match the most 
recent three years of emissions. Months, days, and hours could remain unchanged. In the event 
that the meteorological data covers leap years and the emissions data do not cover leap years, 
then February 29 can just be deleted from the adjusted meteorological datasets. If the emissions 
data covers leap years but the meteorological data does not, then February 28 or March 1 could 
be repeated with a new date of February 29. When no sources are represented by hourly 
emissions, but by AERMOD emissions factors only, then the meteorological data dates would not 
necessarily need to be adjusted because the AERMOD emission factors do not necessarily have 
to be concurrent with the meteorological data for proper model execution. In any event, the use 
of older meteorological data with recent emissions should be used with care, especially for those 
emissions that are meteorological dependent, such as demand in hot or cold weather for EGUs.” 


As mentioned in the above excerpt, the use of older onsite meteorological data can be paired 
with the most recent emissions data to be most representative of the area.  This was chosen as the 
best way to characterize the area, given the Herculaneum onsite meteorological data currently 
available is from partial 2007 through partial 2011.  Of the available onsite data set, the only full 
3-year period, 2008 to 2010, was selected to mimic a design value calculation.  While this 3-year 
period of meteorological data is still representative of the current meteorological conditions, the 
same cannot be said of that 3-year period of emissions data.  For example, Ameren Meramec 
reported 20,826 tons of SO2 in 2008, and 5,962 tons of SO2 in 2013.  Table 5 below details this 
trend.  This is a considerable decrease that should be accounted for in the modeling 
demonstration.  Therefore, the approach pairing older onsite meteorological data with recent 
emissions data, as laid out in the SO2 modeling Technical Assistance Document (TAD), was 
deemed to be an appropriate method for this area.  This main scenario including all sources 
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inside the NAA at potentials, all interactive sources outside the NAA boundary at current actual 
emissions, while the three Ameren facilities were modeled using their most recent 3 years of 
hourly CEMS data, 2011-2013, paired with the 3 full years of onsite Herculaneum 
meteorological data, 2008-2010.  This scenario demonstrates the entire area is currently in 
compliance with the 1-hour SO2 standard.  The highest modeled impacts in the entire 
nonattainment area yielded by this scenario for the four subsectors are included in Table 4 below 
in both µg/m3 and ppb.   These concentrations also include the established background 
concentration of 9 ppb.  Excerpts of input and output files for this scenario are included in 
Appendix D. 


Table 4 - Main NAA Plan Compliant Scenario Results by Subsector  
Subsector Highest Modeled Impact 


# µg/m3 ppb 


1 187.65 71.54 


2 181.54 69.21 


3 113.06 43.10 


4 165.99 63.28 


 


Table 5 - Ameren Missouri Meramec Energy Center’s SO2 Emissions Trend 
 
 


 


 


 


 


 


 


 


 


 


 


  


Ameren Missouri Meramec Energy Center’s 
Emissions Trend 


Emission 
Year 


SO2 Emissions 


 (Tons per year) 


2008 20,826 


2009 16,856 


2010 17,075 


2011 15,281 


2012 9,532 


2013 5,962 
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5.1.B. Monitor Centric Runs 
To determine the emission limits in Table 6, the department performed air dispersion modeling 
focused on a 1.25 km x 1.25 km area grid with 50 m spacing [Figure 7].  Since AERMOD is a 
steady state model, a single receptor at the monitor (or one receptor run) would be considered 
under-conservative; therefore a tight grid around the monitor was used to approximate the 
monitor itself while being more conservative in nature. 


 


The department used allowable emissions for sources within the NAA boundary with actual 
emissions for nearby sources located in Missouri and in Illinois but located outside the NAA 
boundary.  The department performed multiple iterations and scenarios to arrive at an overall 
control strategy that includes reduced emission rates for Ameren Missouri’s Rush Island, 
Labadie, and Meramec Energy Centers, as the largest contributing sources.  These iterations kept 
emission rates for all other sources fixed until no model-predicted exceedances of the SO2 
NAAQS were shown within the modeled 1.6 square kilometer (km2) area around the Mott Street 
monitor.  The emission limits in Table 6 reflect the department’s modeled hourly emission rates 
adjusted to 24-hour block average limits as laid out in EPA’s NAA guidance.  Tables 7-9 include 
the critical modeled values that were used as a basis for the longer averaging time limits included 
in Table 6.   
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Figure 7 – Fine Grid around Mott Street Monitor – All Receptors Modeling Compliance 
 


5.1.B.i. Monitor Centric Run to Support Limits  
The fine resolution grid [Figure 7] focused around the Mott St. Monitor was used to verify that  
allowable emission limits for the Ameren facilities contained in the 2015 Consent Agreement 
[Appendix J] demonstrate compliance at and immediately surrounding the monitor.  With all 
nonattainment sources included at allowable emissions, outside interactive sources at actual 
emissions, and the three Ameren Missouri facilities included at the emission limits contained in 
the 2015 Consent Agreement, the maximum impact within the monitor centric grid is 191.74 
µg/m3


 or73.1 ppb, which is compliant.  It’s important to remember this concentration also 
includes the established background value.  This compliant scenario shows that the emission 
limits established for the three plants indeed demonstrate compliance around the monitor. 


5.1.B.ii. Monitor Centric Run to Approximate Monitored Values  
This monitor centric grid was also used in a scenario with all sources included at actual 
emissions, with hourly emissions where available, to approximate contributions to current 
monitored values.   Although the meteorological data and emissions data is not the same time 
period as the most recent monitoring data for exact comparison, some rough conclusions can still 
be drawn.  The maximum modeled design value around the monitor is 35.7 ppb (or 93.6 µg/m3), 
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while recent monitoring data (although not yet quality assured) shows a preliminary 4th high 
value of 18 ppb.  Therefore we can infer that there are, as expected, inherent conservative 
nuances associated with the modeling that slightly overestimates peak concentrations.   Though 
this is a rough correlation, it can still be stated that the model is indeed conservative in nature.  
Further, a modeling scenario showing NAAQS compliance is a critical NAA plan evaluation tool 
characterized by a margin of safety due to the conservative nature of the model. 


5.1.B.iii. Doe Run Herculaneum 2011 Actual Emissions Baseline Scenario with 
Monitor Centric Grid  
This scenario includes only Doe Run Herculaneum primary lead smelter at 2011 reported actual 
emission rates and estimated fugitive emissions in order to approximate baseline conditions near 
the violating monitor when designations were finalized for the Jefferson County SO2 NAA.  Doe 
Run Herculaneum unit level process data was the starting point for approximating fugitive 
emissions.  During the preparation of this NAA plan, the department determined that fugitive 
SO2 emissions at the lead smelter were not properly characterized prior to the shutdown of the 
smelter in December 2013.  Therefore, several modeling scenarios were evaluated to best 
characterize fugitive emissions during smelter operation.  These modeled scenarios utilized 
actual SO2 emissions data as well as onsite meteorological data to compare modeled 
concentrations with monitored concentrations.  Fugitive emissions were estimated based on the 
effects on monitored data recorded before and after the shutdown of the Doe Run Herculaneum 
primary lead smelter in December 2013.  The same receptor grid and meteorological data were 
used for this scenario as for the previous monitor centric scenarios. 


As shown in the plotted concentration map below concentrations from fugitive sources 
significantly affect receptors near the source.  The fugitive emissions used in this scenario were 
chosen because the concentration at the receptor nearest the monitor is very close to the 
monitored value for the same year.   This map shows the wide variety of concentration gradients 
that can occur in a small area when such large fugitive emissions exist. The average 
concentration of the receptors immediately surrounding the monitor in this scenario is 
approximately 200 ppb as compared to the 172 and 164 ppb measured at the Main and Mott 
Street monitors, respectively, that year.  Since the monitor was relocated in 2011, the comparison 
is slightly less reliable but general conclusions about the significance of fugitive emissions can 
still be drawn. 


 







 


40 
Project # 2010-SO2-3B (Jefferson) 


 


Figure 8 – Modeled Receptor Concentrations Doe Run Herculaneum Primary Lead Smelter 


6. CONTROL STRATEGY 
The NAA SIP should provide for attainment of the standard based on SO2 emission reductions 
from control measures that are permanent and enforceable [section 110(a)(2)(A) of the CAAA].  
Air agencies should consider all RACM/RACT.  Section 172(c)(I) of the CAAA provides that 
such plan shall provide for the implementation of all RACM as expeditiously as practicable 
(including such reductions in emissions from existing sources in the area as may be obtained 
through the adoption, at a minimum, of RACT) and shall provide for attainment of the primary 
NAAQS that can be implemented in light of the attainment needs for the affected area.  In 
addition to the modeled control strategy of this NAA plan, the EPA has promulgated other 
regulatory requirements that it expects will yield substantial reductions in SO2 emissions that 
will also contribute to timely attainment of the 2010 SO2 NAAQS.  While beneficial, the specific 
timing and SO2 impacts of these other federal regulatory requirements are difficult to quantify 
and are not modeled or relied upon as part of this NAA plan.    


Pursuant to section 172(c) of the CAAA, control measures must be permanent and federally 
enforceable to be used in a SIP to demonstrate attainment.  Federal enforceability is 
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demonstrated via a federally-approved SIP which may include a SIP-approved rule, construction 
permit and/or legally binding agreement such as a consent judgment or AOC. 


As previously mentioned, required control measures include the completion (in December 2013) 
of the main control strategy since permanent shutdown of operations at the Doe Run 
Herculaneum primary lead smelter.  Other required control measures include strengthened stack 
emission limitations for three Ameren Missouri Energy Center facilities [section 6.1] with a 
compliance date of January 1, 2017, as well as new SO2 monitoring network requirements for the 
Ameren Missouri - Rush Island Energy Center, as detailed in the 2015 Consent Agreement 
[Appendix J].   


6.1. CONSENT AGREEMENT MEASURES 
The new control measures needed for this proposed SIP revision to demonstrate attainment for 
the 2010 SO2 NAAQS in the Jefferson County nonattainment area are made enforceable by the 
2015 Consent Agreement [Appendix J]. 


The 2015 Consent Agreement includes required strengthened emission limits for three Ameren 
Missouri Energy Centers, an associated implementation schedule, as well as monitoring network 
requirements for the Ameren Missouri - Rush Island Energy Center. 


As laid out in the EPA’s SO2 NAA guidance3, longer averaging times (up to 30 days) may be 
applied to new emission limitations.  Staff followed the methods outlined in the guidance to 
establish longer averaging time limits for the three Ameren Missouri Energy Centers.  Staff used 
recent hourly recorded emissions (CEMS) to determine variability on the desired averaging time 
basis and applied the resulting ratio to the modeled compliant value to arrive at the final longer 
averaging time emission limit.  Summary tables for each source that detail the variability 
analysis performed to yield the longer averaging time limits are included below, in Tables 7, 8, 
and 9.   


The 2015 Consent Agreement includes required SO2 emission limits [Table 6] and allows  for 
reevaluating these limits based on the collection of additional ambient monitoring data, 


  


                                                            
3 EPA Guidance for 1‐hour SO2 Nonattainment Area SIP Submissions, released April 23, 2014. 
http://www.epa.gov/oaqps001/sulfurdioxide/pdfs/20140423guidance.pdf  
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Table 6 - Ameren Missouri Energy Center Emission Limits 
Source Source ID Emission Limit per Source  


Facility Wide Limit 


(Pounds SO2 per Hour) 


Averaging Time 


Ameren Missouri 


— Labadie Energy Center 


071003 40,837 24 hour 


block average 


Ameren Missouri 


— Meramec Energy Center 


1890010 7,371 24 hour 


block average 


Ameren Missouri 


— Rush Island Energy Center 


0990016 13,600 24 hour 


block average 


 


Table 7 - Summary of Variability Analysis Performed for Ameren Rush Island 


  


Plant-wide Total Rush Island Energy Center 


2010-2012 


Unit 


Modeled 1-hour 24-hour 


Ratio 


Block 


lb/hour 
99th 


percentile 
99th 


percentile 
24-hour 


limit 


  lb/hour lb/hour lb/hour 


       
Unit 


1 
7300 5073.6 4716 0.929513 6785.4 


Unit 
2 


7300 5393.4 5034.4 0.933442 6814.1 


  


Total 14600 10467 9750.4 0.931478 13599.6 
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Table 8 - Summary of Variability Analysis Performed for Ameren Labadie 


Plantwide Total Labadie Energy Center 
2011-2013 


Unit 
Modeled 
lb/hour 


1-hour 
99th 
percentile  
lb/hour 


24-hour 
99th 
percentile 
lb/hour Ratio 


Block 
24-hour
limit 
lb/hour 


Unit 
1 10800 4752.2 4445.6 0.93549 10103.3
Unit 
2 10800 4992.7 4698.7 0.941119 10164.1
Unit 
3 10800 4902.9 4688.1 0.956197 10326.9
Unit 
4 10800 4924.1 4670.2 0.948434 10243.1
            
Total 43200 19571.8 18502.6 0.94531 40837.4


 


Table 9 - Summary of Variability Analysis Performed for Ameren Meramec 


Plantwide Total Meramec Energy Center 


2011-2013 


Unit 
Modeled 
lb/hour 


1-hour 
99th 
percentile  
lb/hour 


24-hour 
99th 


percentile 
lb/hour Ratio 


Block 
24-hour
limit 
lb/hour 


Unit 1 1250.00 991.94 857.84 0.86 1081.01 


Unit 2 1250.00 949.40 867.05 0.91 1141.58 


Total U1-2 2500.00 1941.34 1724.89 0.89 2222.59 


Unit 3 2600.00 1952.65 1812.89 0.93 2413.92 


Unit 4 3000.00 2679.23 2441.92 0.91 2734.28 


Total U3-4 5600.00 4631.88 4254.81 0.92 5148.19 


  


Total 8100.00 8514.55 7704.59 0.90 7370.78 
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7.  REASONABLY AVAILABLE CONTROL MEASURES & 
REASONABLE FURTHER PROGRESS 


7.1. REASONABLY AVAILABLE CONTROL MEASURES 
(RACM) 
Section 172(c)(1) requires SIP provisions to provide for implementation of Reasonably 
Available Control Measures (RACM) as expeditiously as possible (including such emissions 
reductions from existing sources obtained through implementation of Reasonably Available 
Control Technology (RACT) requirements) and provide for attainment of NAAQS.   


The SO2 nonattainment area SIP guidance also provides that to the extent that U.S. EPA has 
promulgated national and regional rules that will require significant SO2 emission reductions in 
the period after areas are designated as nonattainment, “expeditious attainment” may in many 
cases mean that attainment will be possible earlier than the attainment date. The SO2 
nonattainment area SIP guidance references programs such as the Mercury and Air Toxics 
Standards (MATS) for EGUs and Maximum Achievable Control Technology (MACT) standards 
for industrial, commercial and institutional (ICI) boilers. U.S. EPA acknowledges that the control 
strategies sources may use to comply with these federal programs may also provide for 
significant SO2 emission reductions and additional control measures may not be necessary to 
meet the requirements under the SO2 standard. 


Missouri performed a RACM analysis in compliance with the RACM Guidance.  Only one 
major source that impacts nonattainment is located in the area; Doe Run Herculaneum. The 
primary source of SO2 emissions from this facility has permanently closed as of December 2013; 
therefore RACM is not necessary. Rush Island Energy Center was analyzed as part of the control 
strategy but, based on modeling results under current actual conditions, did not necessitate the 
addition of controls. Missouri has determined that existing controls and practices, combined with 
additional controls and practices per the 2015 Consent Agreement, constitute RACM.   


 


As previously stated, the department has also promulgated state regulations controlling SO2 
emissions to the atmosphere, some of which pertain to specific installations.  Affected SO2 
sources are currently limited by 10 CSR 10-6.260, which is scheduled to be replaced by 
proposed new state SO2 rule, 10 CSR 10-6.261 with a projected rule effective date in late 2015.  
Upon promulgation, this new state SO2 rule will be submitted to EPA as a SIP revision.  
Affected sources are currently meeting the 10 CSR 10-6.260 requirements and additional 
required limits per the 2015 Consent Agreement with Ameren Missouri further reduce SO2 
emissions as part of this NAA plan.  


7.2. REASONABLE FURTHER PROGRESS (RFP) 
Section 172(c)(2) of the CAAA requires areas designated as nonattainment for criteria pollutants 
to include a demonstration of Reasonable Further Progress (RFP) in nonattainment area plans.  
Further, Section 171(1) of the CAAA defines RFP as "such annual incremental reductions in 
emissions of the relevant air pollutant as are required by this part (part D) or may reasonably be 
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required by the EPA for the purpose of ensuring attainment of the applicable NAAQS by the 
applicable attainment date."  EPA has explained that this definition is most appropriate for 
pollutants that are emitted by numerous and diverse sources, where the relationship between any 
individual source and the overall air quality is not explicitly quantified, and where the emission 
reductions necessary to attain the NAAQS are inventory-wide.  EPA has exerted that the 
definition of RFP is generally less pertinent to pollutants like SO2 that usually have a limited 
number of sources affecting areas of air quality which are relatively well defined, and emissions 
control measures for such sources result in swift and dramatic improvement in air quality.  That 
is, for SO2, there is usually a single "step" between pre-control nonattainment and post-control 
attainment. Therefore, for SO2, with its discernible relationship between emissions and air 
quality, and significant and immediate air quality improvements, EPA explained in the General 
Preamble that RFP is best construed as "adherence to an ambitious compliance schedule" (74 FR 
13547, April 16, 1992) and is appropriate for the implementation of the 2010 SO2 NAAQS.  
Missouri has demonstrated an ambitious compliance schedule through the early implementation 
of the main control strategy – specifically, the December 2013 permanent shutdown of 
operations at the Doe Run Herculaneum primary lead smelter.  


As stated in the April 23, 2014 SO2 SIP submittal guidance, RFP is satisfied by the strict 
adherence to an ambitious compliance schedule which is expected to periodically yield 
significant emissions reductions.  In addition to the major control strategy that ceased operations, 
in December 2013, at the Doe Run Herculaneum primary lead smelter, the Air Program is 
ensuring that affected sources implement appropriate control measures as expeditiously as 
practicable in order to ensure attainment of the standard by the October 2018 attainment date.  
The emission limitations included in the 2015 Consent Agreement were modeled to demonstrate 
attainment of the 2010 SO2 NAAQS at the existing violating monitor.  As indicated in section 6, 
the NAA SIP main control strategy has been completed, resulting in a positive ambient air 
impact as evidenced by data collected from the existing Mott Street SO2 monitor.  As noted in 
section 2.1, the Air Program’s Herculaneum ambient air monitoring site used for monitoring 
maximum airborne SO2 concentrations for NAAQS compliance has, since January 2014, trended 
significantly downward compared to historical levels.  This trend demonstrates significant 
progress toward attainment of the SO2 NAAQS.  


As required by EPA’s April 23, 2014 Guidance for 1-Hour SO2 Nonattainment Area SIP 
Submissions, the remaining emission control measures will be implemented by January 1, 2017 
leading to demonstration of attainment with the 2010 SO2 NAAQS by the 2018 deadline.  
Implementation of these control measures and resulting emissions reductions are required as 
expeditiously as practicable, but no later than January 2017.  Also, contingency measure 
requirements tied to the SO2 monitoring network requirements around the Rush Island Energy 
Center are included in the 2015 Consent Agreement and are discussed below in section 8. 


8.  OTHER NAA PLAN REQUIREMENTS 


8.1. CONTINGENCY MEASURES 
Section 172(c)(9) of the CAAA defines contingency measures as such measures in a SIP that are 
to be implemented in the event that an area fails to make RFP, or fails to attain the NAAQS by 
the applicable attainment date. Contingency measures are to become effective without further 







 


46 
Project # 2010-SO2-3B (Jefferson) 


action by the state or the EPA, where the area has failed to (1) achieve RFP or, (2) attain the 
NAAQS by the statutory attainment date for the affected area. These control measures are to 
consist of other available control measures that are not included in the control strategy for the 
NAA SIP for the affected area. 


To address contingency measures, the EPA has explained that SO2 presents special 
considerations.  First, for some of the other criteria pollutants, the analytical tools for quantifying 
the relationship between reductions in precursor emissions and resulting air quality 
improvements remains subject to significant uncertainties, in contrast with procedures for 
directly-emitted pollutants such as SO2.  Second, emission estimates and attainment analyses for 
other criteria pollutants can be strongly influenced by overly optimistic assumptions about 
control efficiency and rates of compliance for many small sources. In contrast, the control 
efficiencies for SO2 control measures are well understood and are far less prone to uncertainty. 
Since SO2 control measures are by definition based on what is directly and quantifiably 
necessary to attain the 2010 SO2 NAAQS, it would be unlikely for an area to implement the 
necessary emission controls yet fail to attain the NAAQS.  Contingency measures for Missouri 
include a program to identify sources of violations of the SO2 NAAQS through the 2015 Consent 
Agreement with Ameren Missouri to install ambient air quality monitors around the Rush Island 
Energy Center.  The 2015 Consent Agreement allows adjustments for establishing more stringent 
emission limits in the event the monitors indicate an exceedance of the NAAQS.  In addition, 
Missouri has an active enforcement program to address violations.  Missouri will continue to 
operate a comprehensive program to identify sources of violations of the SO2 NAAQS and to 
undertake an aggressive follow-up for compliance and enforcement, including expedited 
procedures for establishing enforceable consent agreements pending the adoption of revised 
SIPs. This is consistent with the approach for the implementation of contingency measures to 
address the 2010 SO2 NAAQS as described in EPA’s April 23, 2014 Guidance for 1-Hour SO2 
Nonattainment Area SIP Submissions. 


8.2. NEW SOURCE REVIEW (NSR) 
Part D of title I of the CAAA prescribes the procedures and conditions under which a new major 
stationary source or major modification may obtain a preconstruction permit in an area 
designated nonattainment for any criteria pollutant.  The nonattainment NSR permitting 
requirements in section 172(c)(5) and 173 of the CAAA are among "the requirements of this 
part". Missouri already has a nonattainment NSR permitting program (10 CSR 10-6.060(7)).  
The program is applicable to any nonattainment area as designated under section 107 of the 
CAAA (10 CSR 10-6.020(2)(N)(10)).  Therefore, this existing program applies to the 
construction and modification of major stationary sources of SO2 that would locate in the 
Jefferson County SO2 nonattainment area and any other/new 2010 1-hour SO2 NAAQS 
nonattainment area.  


Missouri’s nonattainment NSR program ensures that the construction and modification of major 
stationary sources of SO2 will not interfere with reasonable further progress toward the 
attainment of the 2010 SO2 NAAQS.  This is accomplished through applicable regulatory 
requirements that include, but are not limited to: 
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• The installation of Lowest Achievable Emissions Rate (LAER) control technology [10 
CSR 10-6.060(7)(B)(8)]; 


• The acquisition of emissions reductions to offset new emissions of nonattainment 
pollutant(s) [10 CSR 10-6.060(7)(B)(3)]; 


• Documentation that all major sources owned and operated in the state by the same owner 
are in compliance with all applicable CAAA requirements [10 CSR 10-6.060(7)(B)(6)]; 


• A demonstration via an analysis of alternative sites, sizes, production processes, and 
environmental control techniques shows that the benefits of a proposed source significantly 
outweigh the environmental and social costs imposed as a result of its location, 
construction, or modification [10 CSR 10-6.060(7)(B)(9) and 10 CSR 10-6.020(2)(A)(42)]; 
and 


• An opportunity for a public hearing and written comment on the proposed permit [10 CSR 
10-6.060(7)(F)]. 


The nonattainment NSR requirements apply on a pollutant-specific basis with respect to each 
nonattainment pollutant for which a source has the potential to emit in amounts greater than the 
applicable major source threshold for the pollutant, i.e., in major amounts [40 CFR 
§51.165(a)(l)(iv)].  For new sources, in areas that are designated nonattainment for the 2010 SO2 
NAAQS, 100 tpy or more of SO2 represents a major amount.  Similarly, SO2 nonattainment NSR 
requirements also apply to any existing major stationary source of SO2 that proposes a major 
modification, i.e., a physical change or change in the method of operation that results in a 
significant net emissions increase (40 tpy or more) of SO2 [40 CFR §51.165(a)(l)(x)(A)]. 


8.3. CONFORMITY 
General conformity is required by CAAA section 176(c).  This section of the CAAA requires 
that actions by federal agencies do not cause new air quality violations, worsen existing 
violations, or delay timely attainment of the relevant NAAQS or interim reductions and 
milestones.  General conformity applies to any federal action (e.g., funding, licensing, permitting 
or approving), other than certain highway and transportation projects, if the action takes place in 
a nonattainment or maintenance area for any of the six criteria pollutants [ozone, PM, N02, 
carbon monoxide, lead or SO2].  Projects that are Federal Highway Administration  
(FHWA)/Federal Transit Administration (FTA) projects as defined in 40 CFR §93.101, are 
generally not subject to general conformity requirements and are instead subject to transportation 
conformity.  However, per 40 CFR §93.101, general conformity requirements do apply to a 
federal highway and transit project that does not involve title 23 or title 49 funding but requires 
FHWA or FTA approval, such as is required for a connection to an Interstate highway or for a 
deviation from applicable design standards.  


The EPA's General Conformity Rule (40 CFR §93.150 to 93.165) establishes the criteria and 
procedures for determining if a federal action conforms to the SIP.  With respect to the 2010 SO2 
NAAQS, federal agencies are expected to continue to estimate emissions for conformity analyses 
in the same manner as they estimated emissions for conformity analyses under the previous 
NAAQS for SO2.  The EPA's General Conformity Rule includes the basic requirement that a 







 


48 
Project # 2010-SO2-3B (Jefferson) 


federal agency's general conformity analysis be based on the latest and most accurate emission 
estimation techniques available 40 CFR §93.159(b).  When updated and improved emissions 
estimation techniques become available, the EPA expects the federal agency to use these 
techniques. For Missouri, the SIP addresses general conformity under the state rule 10 CSR 10-
6.300 Conformity of General Federal Actions to State Implementation Plans. 


Transportation conformity is required under CAAA section 176(c) to ensure that federally 
supported highway and transit project activities are consistent with ("conform to") the purpose of 
the SIP. Transportation conformity applies to areas that are designated nonattainment, and those 
areas redesignated to attainment after 1990 ("maintenance areas" with plans developed under 
CAAA section 175A) for transportation-related criteria pollutants. Due to the relatively small, 
and decreasing, amounts of sulfur in gasoline and on-road diesel fuel, the EPA' s transportation 
conformity rules provide that they do not apply to SO2 unless either the EPA Regional 
Administrator or the director of the state air agency has found that transportation-related 
emissions of SO2 as a precursor are a significant contributor to a PM2.5 nonattainment problem, 
or if the SIP has established an approved or adequate budget for such emissions as part of the 
RFP, attainment or maintenance strategy [40 CFR §93.102(b)(l), (2)(v)].  Missouri has not 
identified SO2 as a significant contributor to a PM2.5 NAA problem and Missouri has not 
established an approved or adequate budget for SO2.  Therefore, transportation conformity rules 
continue to not apply to SO2 for these nonattainment areas. 


9.  PUBLIC PARTICIPATION 
In accordance with section 110(a)(2) of the CAAA, the department is required to hold a public 
hearing prior to adoption of this SIP revision and the subsequent submittal to the EPA. The 
department will notify the public and other interested parties of an upcoming public hearing and 
comment period thirty (30) days prior to holding such hearing for this SIP revision as follows: 


 Notice of availability of the SO2 Nonattainment Area plan and all Appendices for 
Jefferson County was posted on the Department of Natural Resources’ Air Pollution 
Control Program website no later than March 30, 2015: 
http://www.dnr.mo.gov/env/apcp/stateplanrevisions.htm 


 The public hearing to receive comments on this nonattainment area plan was held on 
April 30, 2015, at 9:00 am at the Lewis and Clark State Office Building, 
LaCharrette/Nightingale Conference Room, 1101 Riverside Drive, Jefferson City, 
MO  65101. 


 Notification for the public hearing and solicitation for public comment for the 
nonattainment area plan for Jefferson County was posted no later than March 30, 
2015, on the department website at http://dnr.mo.gov/env/apcp/public-notices.htm   
per standard procedure, notices are posted online at least 30 days prior to public 
hearing.  The public comment period closed on May 7, 2015, seven (7) days after the 
public hearing. 


Appendix I contains a copy of the notice of availability of this NAA plan and all Appendices, as 
well as a copy of the notification of public hearing and solicitation for public comment.  The 
remaining public participation documents, including but not limited to the transcript from the 
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public hearing and the response to comments, are also included in Appendix I as part of this SIP 
submittal package sent to EPA.  


10.  CONCLUSION 
The department hereby asserts that the State has met its CAAA section 191(a) obligation to 
submit a plan for the Jefferson County SO2 Nonattainment Area SIP under the 2010 SO2 
NAAQS via this SIP submittal.  Furthermore, this document demonstrates attainment of the 2010 
SO2 NAAQS though air dispersion modeling of an effective control strategy as well as 
complying with requirements of section 172(c) in regard to this standard for the Jefferson County 
SO2 Nonattainment Area. 
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Executive Summary 


This document is one of two technical assistance documents being provided by the EPA to assist 
air agencies in the characterization of ambient air quality in areas with significant sulfur dioxide 
(SO2) emission sources. The primary purpose of this Source-Oriented SO2 Monitoring Technical 
Assistance Document (TAD) is to provide suggestions on how air agencies might appropriately 
and sufficiently monitor ambient air in proximity to an SO2 emission source to create ambient 
monitoring data for comparison to the SO2 National Ambient Air Quality Standards (NAAQS). 
This TAD presents recommended steps to prepare for the source-oriented SO2 monitor site 
identification process that may proceed under an anticipated SO2 data requirements rule, and 
discusses three different approaches air agencies might take to identify where a sufficient 
number of SO2 monitors may be located to characterize the peak SO2 concentrations that occur 
in an area around or impacted by an SO2 emissions source.  The three different potential 
approaches presented are to:  1) conduct new modeling to aid in monitoring site placement; 2) 
conduct exploratory monitoring to inform permanent monitor placement; and 3) take advantage 
of existing emissions data, existing monitoring data, and existing modeling, where possible, to 
determine permanent monitoring site placement.   


This TAD does not impose binding and enforceable requirements or obligations on any person, 
and is not final agency action. It is intended to provide recommendations for others to consider 
as they develop information to be used in future separate final actions, such as area designations 
and other NAAQS implementation actions. The TAD is subject to change and does not represent 
the culmination of any agency proceeding or a final interpretation by the EPA of any pre-existing 
statutory or regulatory requirements. 


 


 


 


 


 


 


 


 


 


 







 


iii 
 


Table of Contents              Page 


1.  Introduction                                                                                                    1 
 1.1 Background                  1 
 1.2 Purpose         1 
2. Information Gathering to Support Site Selection Process           3 
 2.1 SO2 Emission Sources               4 
 2.2 Existing Air Quality Data              5 
 2.3 Existing Modeling                  5 
 2.4 Meteorological Data               6 
 2.5 Geographic Influences              7 
  2.5.1 Thermally Driven Winds             8 
  2.5.2 Vertically Coupled Flow or Downward Momentum  
   Transport                  9 
  2.5.3 Pressure Driven Channeling               10 
  2.5.4 Forced Channeling                  10 
3. Approaches to Ambient Monitor Siting                    10 
 3.1 Modeling to Inform Monitor Placement               11 
 3.2 Using Exploratory Monitoring for Monitor Placement                        12 
 3.3 Monitor Siting Based on Existing Data                        14 
4. Source-oriented SO2 Monitor Site Selection                15 
5. References                     16 
APPENDIX A:  Example of Modeling to Inform Monitoring Placement Using 
Normalized Emissions                 A-1 
 A1. Model Setup                   A-1 
 A2. Model Results                 A-4 
 A3. Model Conclusions                           A-9 
 
 







 


1 
 


1.  Introduction 


1.1 Background  


The traditional NAAQS implementation process begins with the area designations process 
described in section 107 of the Clean Air Act (CAA), which generally relies on air quality 
concentrations to be characterized by ambient monitoring data collected by state, local, and tribal 
air agencies to identify areas that are exceeding the relevant standard. The preamble to the final 
SO2 NAAQS noted that although the current SO2 ambient monitoring network included 400+ 
monitors nationwide, the scope of the network had certain limitations, and approximately 
two‐thirds of the monitors are not located to characterize maximum concentration 
source‐oriented impacts. It was observed that some areas without monitoring likely have 
concentrations violating the NAAQS. To address these potential public health impacts, the SO2 
NAAQS preamble and subsequent draft guidance issued in September 2011 recommended that 
air agencies submit substantive attainment demonstration state implementation plans (SIPs) 
based on air quality modeling by June 2013 [under Clean Air Act section 110(a)(1)] that would 
show how areas expected to be designated unclassifiable and have sources emitting over 100 
tons of SO2 per year would attain and maintain the NAAQS in the future. 
 
A number of stakeholders expressed concern with this suggested implementation approach, 
particularly with the number of sources to be modeled (more than 1680 sources had emissions 
exceeding 100 tons in 2008), and the recommended SIP submission date for areas without 
monitoring being before the SIP due date for violating areas with monitoring data. In response, 
the EPA Assistant Administrator at that time, Gina McCarthy, sent letters to state Environmental 
Commissioners on April 12, 2012, indicating that the EPA wanted to further consult with 
stakeholders regarding how to best implement this standard and protect public health in an 
effective manner. The letters also stated that the agency would not expect air agencies to submit 
attainment demonstrations by June 2013 for areas not designated as “nonattainment” based on 
ambient monitoring data. The EPA developed a white paper on possible implementation 
approaches and proceeded to convene three stakeholder meetings in May‐ June 2012 with 
environmental group representatives; state, local, and tribal air agency representatives; and 
industry representatives. On July 27, 2012, the EPA also announced that it was extending the 
deadline for SO2 NAAQS area designations by an additional year, to June 3, 2013, based on the 
unavailability of data. 
 
 
1.2 Purpose 
 
This draft Source-Oriented Sulfur Dioxide (SO2) Monitoring Technical Assistance Document 
(TAD) is one of two TADs1 being provided by the EPA to assist state, local, and tribal air 
agencies in the characterization of ambient air quality2 in areas around or impacted by significant 


                                                           
1 The companion document is the SO2 NAAQS Designations Modeling Technical Assistance Document. 
2 Ambient air is defined in 40 CFR Part 50, 50.1 as that portion of the atmosphere, external to buildings, to which 
the general public has access. 
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SO2 emission sources. This characterization is needed to support the implementation of the SO2 
NAAQS. This TAD provides technical background to an anticipated SO2 data requirements rule 
which the EPA intends to propose to require states to characterize ambient air quality in areas 
around and impacted by the nation’s larger SO2 emission sources.   


The purpose of this TAD is to provide suggestions on how state, local, and tribal air agencies 
might appropriately and sufficiently monitor ambient air in areas proximate to or impacted by an 
SO2 emission source to create ambient monitoring data for comparison to the SO2 NAAQS. 
Although there is already an SO2 monitoring network, the EPA expects that some air agencies 
may consider using monitoring to provide additional air quality data that might be needed to 
satisfy the anticipated data requirements rule. The EPA expects monitoring conducted in 
response to the future data requirements rule to be targeted, source-oriented monitoring, for 
which the primary objective would be to identify peak SO2 concentrations in the ambient air that 
are attributable to an identified emission source or group of sources. This TAD presents 
recommended steps to aid in identifying source-oriented SO2 monitor sites. Three different 
potential approaches are presented that a state, local, or tribal air agency might consider when 
identifying where one or more SO2 monitors may be needed to characterize the peak SO2 


concentrations that are occurring in an area around or impacted by an SO2 emissions source or 
group of sources. The EPA notes that this monitoring effort can be carried out solely by air 
agencies, but may be most effective when there is collaboration among any affected air agencies 
and other stakeholders (e.g., industry and other parties). Such collaboration on this effort could 
potentially ease the burden on all parties during the collection of existing data on air quality, 
emissions, and other case-specific information, when designing a monitoring network, and 
during installation, operation, and maintenance of any ambient SO2 monitors intended to satisfy 
the anticipated data requirements rule.  


The approach taken by a state, local, or tribal air agency to determine where a sufficient number 
of SO2 monitors may be sited to characterize ambient peak SO2 concentrations should take into 
account as much available data as possible. Such data might include:  all the available data with 
respect to relevant source emission profiles, existing air quality data, existing modeling results, 
meteorological data and analyses (e.g., wind roses), terrain, general knowledge of a source or 
sources and the surroundings, and general knowledge about an area with respect to monitoring 
site feasibility. This TAD presents methods by which a state might consider all the available 
information regarding the site selection process, and suggests three approaches that a state might 
use to find suitable source-oriented SO2 monitoring sites. The three suggested approaches are:  
1) conduct new modeling to aid in candidate site identification, and 2) conduct exploratory 
monitoring to inform permanent monitor placements, or 3) take advantage of existing emissions, 
monitoring, and modeling data to identify candidate monitor sites. 


In the anticipated data requirements rule mentioned earlier, which the EPA expects to be 
proposed in 2014, the EPA envisions proposing requirements for air agencies to characterize SO2 


air quality conditions around and in areas impacted by an SO2 emissions source. Any monitoring 
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conducted by a state, local, or tribal air agency pursuant to the anticipated future requirements in 
the upcoming data requirements rule would be subject to EPA Regional Administrator approval. 
In the projected timeline included in the February 2013 EPA SO2 Strategy Paper, the EPA 
suggested that it could propose any such monitoring could be included in the state’s Annual 
Monitoring Network Plan due to be submitted July of 2016 or such other date determined in the 
future rule. Further, the EPA suggested that monitors could be expected to be operational by 
January 1, 2017, or other such date determined by the future rule.  The EPA expects that in cases 
where monitoring is conducted in response to the future data requirements rule, monitors could 
also be eligible to  satisfy monitoring required in 40 CFR part 58, Appendix D, Section 4.4.2, 
Requirement for Monitoring by Population Weighted Emissions Index (PWEI), if they are within 
an area subject to PWEI required monitoring. However, not all existing PWEI required monitors 
would necessarily satisfy the future data requirements rule. The EPA expects that those PWEI 
monitors that are source-oriented monitors, and in proximity to a source identified by the future 
data requirements rule, as currently envisioned, may be included in the consideration of what 
monitoring is necessary to appropriately and sufficiently characterize air quality around that 
identified source.  


No matter what approach is used to site monitors to comply with the anticipated data 
requirements rule, the EPA expects to propose to require that the monitors be operated in a 
manner largely equivalent to those monitors operated elsewhere in the State and Local Air 
Monitoring Stations (SLAMS) network. Specifically, the EPA expects to propose that the 
monitors must be Federal Reference Methods (FRMs) or Federal Equivalent Methods (FEMs) 
and meet the requirements of 40 CFR part 58 Appendices A, C, and E. Further, the EPA intends 
to propose that resulting data be reported to the Air Quality Subsystem (AQS), be subject to 
annual data reporting and certification requirements listed in 40 CFR parts 58.15 and 58.16, and 
meet other requirements that may be specified by an EPA Regional Administrator. 


 


2.  Information Gathering to Support the Site Selection Process 


This section is intended to guide the collection of existing information to support the source-
oriented SO2 monitor site selection process. The EPA suggests pursuing the acquisition and 
evaluation of each type of information presented here. Having as much of the suggested 
information as possible will increasingly ensure a thorough evaluation in the determination of a 
sufficient number of appropriately located source-oriented SO2 monitoring sites. The review and 
synopsis of these data will provide support for a rationale of why a site or set of sites are 
appropriate when a state engages the EPA for future Annual Monitoring Network Plan approval.   
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2.1 SO2 Emission Sources 


It is anticipated that the forthcoming data requirements rule would propose to require the 
characterization of ambient air quality conditions around larger SO2 emissions sources. These 
sources would likely be identified by a combination of:  1) emissions on a tons per year basis and 
2) proximity to population. When those selection criteria are established through the rulemaking 
process, air agencies will be aware of which SO2 sources and their surrounding or impacted 
areas must be characterized, and will be in a position to decide which areas would be 
appropriately characterized via monitoring.   


The first recommended step in determining where and how many monitors will be needed to 
appropriately and sufficiently characterize ambient SO2 air quality conditions in proximity to a 
SO2 emission source is to evaluate the source itself. States should locate, collect, and review as 
much of the following types of information available about a source, including: 


• Facility Name and owner 
• Facility function (EGU, smelter, etc.) 
• Fuel source or other information on SO2 producing components and operations 
• Emissions data (annual, sub-annual, etc., as available) 
• Continuous Emissions Monitoring (CEM) data 
• Stack testing results 
• Long-term emissions trend data 
• Emissions profile (plant operations 24 hours a day, diurnal, seasonal, on-demand, etc.) 
• Emissions metrics (stack height(s), stack dimensions, emission temperatures, emission 


velocities, etc.) 
• Emissions controls in place (also identify if control installations are planned, with 


committed timetable as available) 
• Permit related data (which should include the identification of the existence of any Title 


V, PSD, or related modeling, permit limits, etc.) 


Many of these data may be available in routinely produced Facility Level Reports and Process 
Level Reports which are submitted by states to the EPA on an annual basis for inclusion in the 
Emissions Inventory System (EIS). Data suggested for collection (above) which are not included 
in those reports most likely will be found in state-maintained permitting records, if available. 


It is also important to understand the setting and surroundings of the SO2 source. This would 
include determining if the source is isolated or in an area with multiple SO2 sources of varying 
magnitudes, whether it is in a rural or urban setting, and characterizing the surrounding 
geography.  
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2.2 Existing Air Quality Data 


In situations where existing air quality data are available in an area containing an SO2 source, 
states should collect all the available data for review to assist in making reasoned decisions about 
monitor placement. The EPA believes this data collection activity should include those data from 
any nearby state, local, or tribal monitors, special purpose monitoring, non-regulatory 
monitoring, or prior field studies. In addition, any search for air quality data should include 
inquiries into industry or third party data sources that could be made available to air agencies. 
Although industry and third party monitoring data may not necessarily be appropriate for use in 
designation activities (e.g., they do not represent ambient air and/or they do not meet 
requirements in 40 CFR Part 58 Appendices A, C, and E), such data likely will be very valuable 
in aiding any process of determining where appropriate ambient air monitoring should be 
conducted.  


It may be discovered that existing industry or third party monitoring infrastructure and 
monitoring operations could be modified to meet all necessary requirements to produce data of 
appropriate quality for comparison to the NAAQS and thus minimize the need for additional 
monitors. An example of such a situation might be an industry operated monitor sited at a 
location of expected maximum concentration, in ambient air, which only needs to be quality 
assured by a state (where the state could become the Primary Quality Assurance Organization 
[PQAO]).  In any instance where industry or third party monitoring infrastructure is pursued for 
use to satisfy the anticipated data requirements rule, those monitors would need  to meet 40 CFR 
part 58 Appendix A quality assurance requirements. In this example, collaboration between 
industry and the state could allow existing data collection activities to be used in characterizing 
ambient air quality that could help satisfy future requirements in the anticipated data 
requirements rule. Although the use of industry operated monitors may not always be an option, 
the EPA expects that there are opportunities to leverage industry or third party operated ambient 
air monitors to help satisfy the future data requirements rule requirements.     


 


2.3 Existing Modeling  


Large SO2 sources likely to be identified in the forthcoming data requirements rule may have 
been modeled at some point in time, possibly in order to receive a state, Title V, and/or PSD 
related permit or as part of a SIP. It should be noted that relatively older sources could have been 
in operation before PSD rules were enacted, and as a result, there may be no modeling data for 
those ‘grandfathered’ sources if they have not significantly increased their net SO2 emissions 
since PSD was introduced. However, for many sources, the EPA expects that there are modeling 
results available, and on public record. In those cases where older modeling data are available, 
the EPA recommends that those modeling results be considered in the monitor siting process, but 
used within the appropriate context. In some cases, older modeling may have been conducted for 
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comparison to old primary or current secondary NAAQS averaging times (e.g., 24-hour 
averages, annual averages, and 3-hour averages), alternate purposes, used older versions of 
AERMOD, or executed with wholly different models. In such situations, care should be taken 
when interpreting where peak concentrations may be indicated.  At a minimum, older modeling 
may still be informative of general pollutant dispersion patterns, if not appropriate for use to 
identify smaller or more specific areas of interest, where peak SO2 concentrations could be 
occurring.  The EPA strongly suggests that any existing modeling data used in the monitor siting 
process be documented to build the rationale behind a state, local, or tribal agency’s network 
design choices.   


 


2.4 Meteorological Data 


Understanding the influence of meteorology on an SO2 source is critical in understanding how 
SO2 emissions may most often be dispersed and where the location or locations of maximum 
ground-level concentrations may be expected to occur. Therefore, the selection of meteorological 
data for analysis for monitoring site evaluations should be considered carefully.   


The Guideline on Air Quality Models3 published as 40 CFR part 51, Appendix W (Appendix W) 
offers guidance on selecting meteorological data for dispersion modeling and is relevant in the 
context of determining where monitoring sites might be most appropriate. The selection of 
meteorological data should be based on spatial and climatological (temporal) representativeness 
(Appendix W, Section 8.3). The representativeness of the data is based on:  1) the proximity of 
the meteorological monitoring site to the area under consideration, 2) the complexity of terrain, 
3) the exposure of the meteorological site, and 4) the period of time during which data are 
collected. Spatial representativeness of the meteorological data can be adversely affected by 
large distances between the source and potential monitoring sites and any complex geographic 
characteristics of the area (Appendix W, Section 8.3.a and 8.3.c; and discussed in Section 2.5 of 
this TAD, respectively). While an identified SO2 source and meteorological station may be in 
close proximity, there may be complex terrain between them such that conditions at the 
meteorological station may not be representative of conditions at the source. An example would 
be a source located on the windward side of a mountain chain with a meteorological station a 
few kilometers away on the leeward side of the mountains. When using data from a NWS station 
alone or in conjunction with site-specific or other data, it is important that the data be spatially 
and temporally representative of conditions in which the target SO2 source is situated. Appendix 
W addresses spatial representativeness issues in Sections 8.3.a and 8.3.c. 


There are a number of sources from which meteorological data might be obtained for the 
monitoring site evaluation process, including on-site data, the National Weather Service (NWS), 


                                                           
3 http://www.epa.gov/ttn/scram/guidance/guide/appw_05.pdf 
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the Federal Aviation Administration (FAA), AQS, AIRNow-Tech, universities, and military 
facilities, among others. Of these data sources, the most valuable data for this application is 
meteorological data collected very nearby or even on the property of an identified SO2 emitting 
facility (i.e., on-site  or “site specific” data), if those data are of adequate quality. These data 
typically have very good spatial representativeness of the area in which the identified SO2 source 
is situated, and thus, provide the best information to understand the actual conditions in which 
SO2 emissions are being dispersed. Alternatively, meteorological data produced by the NWS is 
of high quality and is routinely collected at airports and other locations nationwide.  NWS data 
are available from the National Climatic Data Center (NCDC) in many formats, with the most 
common format in recent years being the Integrated Surface Hourly data (ISH). Data from other 
sources mentioned above may be more varied in availability and format, but can be useful when 
routine data sources are not representative of the SO2 source area or are unavailable, and may 
also be useful in augmenting available on-site or NWS data.  


In the event that local or otherwise similar and suitable meteorological data sources are not 
available, there may be merit in considering installing instrumentation for a more localized data 
record going forward, for use in future evaluations of monitoring or modeling data. Regardless of 
the method by which air agencies determine where and how many SO2 monitors are necessary to 
characterize air quality in areas around or impacted by an identified source, the consideration of 
meteorological influences is a must. In the siting process, the lack of use of such data can 
severely limit confidence in monitor siting exercises.  


 


2.5 Geographic Influences 


The geographic setting of an SO2 source can have substantial impacts on emissions dispersion 
and thus on the appropriate location or locations of any source-oriented SO2 monitors. States 
should evaluate both the immediate and larger scale geographic setting of each potential 
identified SO2 source to understand if plume or emissions behavior are routinely subject to 
topographic, terrain, or water-body influenced air flows. For those SO2 sources in relatively non-
complex terrain, e.g., largely flat terrain or low relief topography and not near large water bodies, 
the pollutant dispersion will be largely dominated by the overarching synoptic meteorology (i.e., 
the prevailing wind flow and atmospheric stabilities). If the source is in complex terrain, such as 
in the midst of mountains and valleys, topographical influence becomes a much larger factor in 
pollutant transport and dispersion. The evaluation and investigation of topographical influence 
becomes especially important if no meteorological data are available within a valley where 
emissions originate. In those situations, the available meteorological data may not be locally 
representative. Rather, they could be representative of the larger synoptic scale regime or 
possibly a different and separate valley. The primary focus in understanding the topographical 
influences in complex terrain is to determine the differences between the broad synoptic winds 
that exist above ridges and the wind behavior below the ridges within a valley. Sources can also 
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be in proximity to large water bodies, which can have a profound impact on pollutant dispersion.  
It is critical to understand these influences during any monitor site evaluation process. The 
following examples discuss how geographic and meteorologically coupled influences can affect 
pollutant dispersion in complex terrain or near large water bodies, including thermally driven 
winds (i.e., mountain/valley winds and sea/lake breezes), vertically coupled flow, pressure-
induced channeling, and forced channeling. The examples are somewhat simplified and although 
we present them individually it is often the case for complex terrain that more than one of these 
physical influences can be in effect at once (, creating a complicated flow pattern in an area of 
interest. It is critical to understand these influences in determining proper placement of source-
oriented SO2 monitoring sites.  


 


2.5.1 Thermally Driven Winds 


Thermally driven winds are air circulations caused by air density and pressure gradients 
developed due to differential or uneven surface heating across an area (Whiteman and Doran, 
1993; Arya, 1999; Birdwell, 2011). In basic effect, air is warmed as it sits over a heating surface 
area (due to surface insolation) and begins to expand. Adjacent air parcels, which are relatively 
cooler (due to less or a lack of heating), are denser than the warmer air parcel over the warming 
surface, leading to a density gradient between the two air parcels. As a consequence, the cooler, 
denser air will flow towards the area of warmer, less dense air, displacing the warmer air 
upwards. Aloft, the warmer air cools as it rises, and is often displaced in the horizontal towards 
the origination of the cooler air, where it eventually will sink back down to the surface and move 
to displace warming air, thus completing the thermally driven circulation. Thermally driven 
circulations or winds are typically diurnal, having day/night patterns, independent of synoptic air 
flow (e.g., the prevailing wind and/or those winds above the ridge lines in complex terrain), and 
are enhanced or otherwise least disrupted when synoptic winds are light and when surface 
heating potential is maximized with clear skies and/or a dry air mass (Weber and Kaufman, 
1998; Stewart et al., 2002; Birdwell, 2011). These winds can be subdivided into a number of 
categories. This TAD will discuss several situations that may be most relevant to monitor siting 
processes in areas of complex terrain (mountain and valley winds) or in locations near large 
water bodies (lake/sea breezes). 


In the case of mountain and valley winds, there are two circulations that may be in play:  the 
slope or valley wall circulations and the flows that can develop along valley axes. Daytime 
thermally driven circulations are driven by daytime surface heating which causes up-slope and 
up-valley (along the valley axis) flow to develop throughout the day. Slope flows are particularly 
due to the temperature difference of air over the mountain slope compared to the air at the same 
altitude over the valley floor (Monti et al., 2002). As night falls, the pattern reverses, exacerbated 
by radiational cooling at the surface, causing down-slope and down-valley flow to develop as 
cooler air from aloft ‘fills’ back into the valley (Whiteman and Doren, 1993; Weber and 
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Kaufman, 1998; Arya, 1999). Notably, Whiteman and Doren, 1993, suggest that thermally 
driven up/down valley winds, which are generally along the valley axis, “…can be expected to 
be quite weak in shallow valleys because horizontal pressure differences depend strongly on 
valley depth.” These mountain and valley winds are important to understand if a future identified 
SO2 source is in a setting where these flows can often have significant influence on emission 
transport and dispersion throughout the diurnal flow cycle.    


Lake or sea breezes can be influential on pollutant transport and dispersion in locations near 
large water bodies due to temperature differences between water bodies and the adjacent land.  
Water has a much larger thermal capacity than land, which can lead to sharp thermal contrasts 
between lake or sea surface temperatures and land surface temperature throughout the diurnal 
heating and cooling cycle. In particular, land heats more quickly than water during the day, and 
likewise cools more quickly at night. During the day, this leads to surface temperature 
differences which cause a shallow thermal low pressure area over the land as that air expands 
and begins to rise. The cooler air over the adjacent water body will begin to flow inland to 
replace the rising warmer air, creating what is known as a lake or sea breeze. Aloft, the risen 
warmer air will often move out over the water body where it can cool and sink, completing the 
thermal circulation. At night this circulation reverses when the land cools relative to the water 
body; however, the night-time land breeze circulation is typically not as strong as the daytime 
lake or sea breeze, as the difference in temperatures at night is typically not as large as during the 
day (Arya 1999; Laird et al., 2001; Sills et al., 2011). Arya, 1999, also notes that sea breezes are 
strongest in the afternoon when land surface temperatures are typically at a maximum, and in 
certain conditions, can extend several tens of kilometers inland in coastal regions. This diurnal 
circulation pattern is important to consider when siting monitors in coastal areas, as the lake or 
sea breeze may be a dominant influence on pollutant transport and dispersion. 


 


2.5.2  Vertically Coupled Flow or Downward Momentum Transport 


Vertically coupled flow is an effect of the downward transport of momentum from winds aloft 
directing or deflecting the in-valley air flow or circulation so that it is similar to the air flow 
above. This coupled flow is enabled or exacerbated during relatively unstable or neutral 
conditions and a well mixed boundary layer with stronger upper level winds (Whiteman and 
Doran, 1993; Birdwell, 2011). Whiteman and Doran, 1993, suggest vertically coupled flow 
might be expected more commonly in wide, flat-bottomed valleys with low sidewalls. The in-
valley winds predominantly under the influence of vertically coupled flow would be expected to 
be roughly in the same direction of the upper air flow, except for a deflection of approximately 
25° (Whiteman and Doren, 1993; Weber and Kaufman, 1998) or a range of 25° to 40° (Birdwell, 
2011) due to increasing friction with decreasing altitude over the valley floor. 
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2.5.3 Pressure Driven Channeling  


Pressure driven channeling can be described as the flow of air through a valley that is driven by 
differences in the larger, synoptic scale air pressures in a region (e.g., opposing high pressure and 
low pressure centers) where air flow within a valley is moving from areas of relatively high 
pressure towards those with relatively low pressure along the valley axis. Whiteman and Doran, 
1993, suggest pressure driven channeling is a situation where winds in a valley below the ridge 
line are simply driven by the along-valley pressure gradient within that valley, balanced by 
friction from the valley floor and sidewalls, constrained by topography to blow along the valley’s 
axis. Unlike forced channeling, which seems to be most prevalent in smaller, short and narrow 
valleys as noted above, pressure driven flows may have stronger potential influence in relatively 
wider valleys (on the order of tens of kilometers or more across), and possibly shallower valleys 
which are less subject to thermally driven wind influences, based on examples presented in 
literature by Gross and Wipperman, 1987; Whiteman and Doran, 1993; and Birdwell, 2011.  


 


2.5.4 Forced Channeling 


When wind is largely or solely re-directed by terrain, largely irrelevant of overlying pressure or 
thermal gradients, it can be characterized as forced channeling. Forced channeling is most 
prevalent in relatively smaller, short and narrow valleys (Weber and Kaufman, 1998; Kossman 
and Sturman, 2003). Depending on mesoscale or synoptic scale flow and valley axis orientation, 
air flow within a small valley affected by forced channeling can be deflected up to 90° from the 
direction of the prevailing winds in a generally neutrally buoyant atmosphere (Birdwell, 2011). 
The largest deflections can occur when prevailing winds are nearly perpendicular to the valley 
axis, where the winds have only two paths to follow, and the resulting wind is forced along the 
axis of the valley that is within 90° of the heading of the prevailing winds. 


 


3.  Approaches to Ambient Monitor Siting 


The EPA suggests that the more data and analysis that goes into a source-oriented monitoring 
site evaluation process, the greater the confidence in how appropriate the resulting monitoring 
network proposal will be.  It is anticipated that air agencies electing to use monitoring as a means 
of satisfying the anticipated data requirements rule would be expected to provide adequate 
reasoning in a monitoring network proposal. Such a network proposal would characterize an area 
around or impacted by an identified SO2 source and include the identification of one or more 
locations where peak 1-hour SO2 concentrations are expected to occur. This TAD is intended to 
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provide options on how to identify locations where peak 1-hour SO2 concentrations are expected 
to occur.  The overarching intent is to encourage the use of all the available data, through one or 
more of the suggested approaches provided here, to formulate a proposal to site one or more 
monitors that would appropriately and sufficiently characterize air quality in areas around or 
impacted by a an SO2 emission source. Whatever approach is taken to evaluate an area, the 
resulting options on what a sufficient number of source-oriented SO2 monitors might be and 
where one or more sites should be located will be case specific.   In light of this fact, this TAD 
will not recommend minimum criteria for a number of SO2 monitors in a network or an area to 
characterize air quality in order to satisfy the anticipated data requirements rule. As noted earlier, 
specific elements of a network, including the appropriate number of monitors would be 
determined through analysis and subsequent discussion with the EPA for eventual approval by 
EPA Regional Administrators.  


 


3.1  Modeling to Inform Monitor Placement 


Modeling is a powerful tool that should be strongly considered to inform the identification of 
potential monitoring sites intended to satisfy the expected data requirements rule. Generally, this 
modeling can follow the recommendations of the SO2 NAAQS Designations Modeling 
Technical Assistance Document (Modeling TAD)4, which offers recommendations for modeling 
sources for designations. In general, the modeling TAD identifies the following suggested 
actions: 


• Emissions data preparation, including sources to model, formatting of hourly emissions 
when available, and calculating temporally varying emissions 


• Selection and processing of input meteorological data  
• Source characterization including urban vs. rural treatment of sources in the modeling 
• Design value calculations from model output 


However, the difference between modeling to inform monitor placement and that conducted  to 
model to determine attainment in order to satisfy the anticipated data requirements rule is that 
modeling to inform monitor placement can use normalized emissions. The modeling approach 
presented in the Modeling TAD uses the actual emissions from modeled sources. The use of 
normalized emissions can be used when modeling to inform monitor siting decisions because the 
goal of the modeling is not to determine the attainment status of an area, but to identify the 
location or locations of ambient SO2 concentration maxima. The normalization of the emissions 
preserves the relative magnitude of emissions forecast at each receptor by the model and the 
spatial distribution of modeled normalized design values. To normalize the emissions, the input 
                                                           
4 Please note that the SO2 NAAQS Designations Modeling TAD supersedes the EPA’s March 2011 air quality 
modeling guidance intended for the designations process, which recommended the use of allowable emissions only 
to characterize air quality. 
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emissions could be initially calculated using the relevant sections of the Modeling TAD. 
Subsequently, all of the input emissions could be divided by a reference emission rate, which can 
be the overall highest emission rate or any alternative reference emission rate. In cases where 
multiple sources are included in an analysis, the same approach would be used, with all emission 
values being divided by the reference emission rate. The key is that all emissions would be 
divided by the same emission rate. 


In general, the approach of modeling to inform monitor placement will likely provide high 
confidence information to inform the monitor siting process.  In particular, modeling outputs can 
provide the location or locations of expected ambient, ground-level concentration maxima and 
the frequency of occurrence of any receptor having the highest concentration during the modeled 
period.  These data can be then be utilized to rank which receptor locations might be the most 
desirable for monitoring, including the determination of whether one or more sites might be 
needed to adequately characterize peak concentrations around an identified source or set of 
sources. A detailed description and case-study example is provided in Appendix A and is 
intended to provide an optional template on how to use modeling to inform monitor placement.   


.   


3.2 Using Exploratory Monitoring for Monitor Placement 


State, local, and tribal air agencies may wish to conduct exploratory monitoring to either identify 
potential monitoring sites or more thoroughly evaluate potential monitoring sites identified 
through the other processes described in this TAD. In the case where exploratory monitoring is 
intended to be the main tool in informing where permanent SO2 monitors should be established, 
a saturation study or a focused monitoring campaign considering existing data and local 
knowledge of an area is likely to be most appropriate. Exploratory monitoring should be viewed 
as a means to either identify potential permanent monitoring locations or to provide increased 
confidence of the legitimacy of candidate locations for permanent monitoring identified through 
other means (such as the evaluation of existing data).   For example, if an agency used existing 
data to identify multiple areas where monitoring might be appropriate, they could use 
exploratory monitoring to bolster their evaluation and to aid in the prioritization of the candidate 
site or sites, including what number of sites might be most appropriate in the final network 
design. .  


Saturation studies typically involve a large number of low-cost, portable samplers to “saturate” 
an area to identify the spatial variability of pollutant concentrations. In this case, the agency 
would deploy many samplers or devices at a number of locations around a source to determine 
which areas might have relatively higher pollutant levels. For example, saturation samplers could 
be distributed in a pattern similar to how receptors in a modeling exercise might be laid out.  
Although there could be variations in spacing and overall grid design due to logistical issues, the 
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concept is a valid approach, particularly when there is little understanding or indication of where  
maximum concentrations might be expected to occur. 


Focused exploratory monitoring could create data for comparison or evaluation at a specific 
number of sites, such as those derived from the evaluation of available data discussed in Section 
2, or to further verify the highest priority candidate monitoring sites identified through the site 
selection processes discussed in Sections 3.1 (modeling) and 3.3(siting based on existing data). 
This focused monitoring approach may be more desirable when the resources to conduct the 
study are reduced or minimal as compared to the resources needed in a saturation study.   


Two key considerations in exploratory monitoring are the method used and the timing and 
duration of the study. Stakeholders have the flexibility to use a variety of technologies and 
approaches to conduct exploratory monitoring.  A key consideration is that the recently (2010) 
revised 1-hour SO2 NAAQS is intended to protect public health by reducing exposure to high, 
short-term concentrations of SO2. Therefore, exploratory monitoring conducted with highly time 
resolved data (i.e., data production on the order of minutes to hours) would likely be most useful. 
This suggests that continuous methods would be ideal in identifying short-term peak SO2 
concentrations because of the high time resolution data they provide. However, the problem with 
traditional fluorescent SO2 continuous methods can be the cost and associated logistical burdens 
that they require to acquire, install, and operate. Recent technological advances in sensor and 
other sampler technology have introduced increasingly smaller and cheaper continuous 
measurement devices. These so-called “sensors” are not federal reference or equivalent methods, 
but have shown promise for use in a number of applications, including exploratory monitoring. 
In general, many of these new sensors may utilize electrochemical, spectroscopic, or metal oxide 
sensing principles. However, regardless of measurement technique, the overarching key issues in 
the use of these new sensor methods are detection limits and the assessment of the accuracy and 
precision of these new devices.   


With regard to detection limits, it is believed that most sensors capable of measuring SO2 have 
limits down towards 100ppb, with several potentially having detection limits down in the tens of 
ppb.  Although having a high detection limit is problematic in typical ambient monitoring 
applications, any unit with detection limits in the tens of ppb still has potential in providing some 
insight to the locations where peak concentrations could be occurring in an area.  For example, 
such sensors could be used only to show where peak concentrations are identified relative to 
non-detect responses elsewhere in time and space within the area under observation.   


With regard to accuracy and precision, a modest effort in characterizing any sensors could be 
carried out through co-location exercises before, during, and/or after any study period, including 
comparisons amongst sensors and against better characterized methods such as an FEM. The 
EPA recognizes that there are many uncertainties associated with these new technologies, but 
views their potential use in this case as an alternative to other exploratory monitoring methods to 
aid in the site selection process. 
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Passive SO2 methods that are commonly used for saturation studies and other field studies are 
commercially available, easy to use, and are relatively inexpensive. Passive methods are 
integrated samples traditionally collected over days to weeks and are excellent at determining 
long-term concentration trends, but they do not offer the same insight as continuous methods 
regarding where the short-term peak SO2 concentrations may be occurring in an area. While 
passive SO2 methods may not be the ideal method for conducting exploratory monitoring to aid 
in determining where to place source oriented SO2 monitors, they still can be useful to the 
process.  At a minimum, an adequately populated saturation study could still provide indications 
of what the spatial concentration gradient might be around an SO2 source. It has also been 
suggested that passive sampler data could assist in “ground-truthing” concentration gradients 
predicted by modeling exercises.   


In addition to method considerations, the other key issue in saturation or focused exploratory 
monitoring is the timing and duration of the study. The objective of the monitoring is to 
characterize peak, short-term SO2 concentrations.  However, exactly when and where these 
peaks are occurring is likely unknown. Therefore, a study should consider not only where to 
monitor, but also for how long. It is most logical to monitor throughout the course of a year, to 
gain at least some confidence that variations in facility operations (e.g., diurnal, seasonal, other 
emission profiles) and/or meteorological influences are reflected in the study data. If a particular 
season or time period, whether due to facility operations or meteorology, or both, is expected to 
be most likely to lead to peak SO2 concentrations, then monitoring during those times could be 
an acceptable alternative to a year-round study. Finally, any exploratory monitoring would need 
to be completed in sufficient time such that the data from the study could be used to inform air 
agency decisions regarding network implementation in a timely manner.  


 


3.3  Monitor Siting Based on Existing Data 


In the event that a network designer has a sufficient amount and understanding of those data 
suggested in Section 2 (e.g., emissions data and source profile, air quality data, existing 
modeling data, meteorological data, topographical/terrain characterization), air agencies may be 
able to use those data to evaluate where source-oriented SO2 monitors will be needed without 
conducting additional modeling and/or exploratory monitoring. The ultimate number and 
location of monitors that might be necessary to characterize air quality around an identified SO2 
source needs to be based on all available data and have a clear, technical rationale. The more that 
data are documented, considered, and explained, the more robust and supportable the resulting 
monitoring plan will be.   


The EPA believes that this particular approach would not be robust without the use of one or 
both of existing ambient monitoring data (which could be SLAMS, Special Purpose Monitoring, 
industry, or third party data) and/or existing modeling data.  With regard to monitoring data, 
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historical data from a network or network components that have since been discontinued or 
relocated can be useful to help indicate where problem areas might have existed in the past, 
particularly when viewed with an understanding of an SO2 facilities emissions trends over time.  
If there are one or more active monitor(s) around a source, the evaluation likely should turn 
towards the determination of whether the existing monitors are located where peak 
concentrations are expected to occur and whether site relocation or network augmentation is 
necessary.  


With regard to existing modeling data, it is important to understand the context in which the 
modeling was conducted.  As noted earlier in Section 2.3, existing or old modeling data may 
have been created for alternate purposes, using older versions of AERMOD, or with wholly 
different models. Therefore, the EPA believes that these modeling data can be useful in 
highlighting areas where ambient, peak 1-hour ground level concentrations might be expected to 
occur around a particular SO2 source, within the context of the original modeling objectives and 
constraints. At a minimum, in situations where old modeling is increasingly questionable for use 
in the monitor siting process, the modeling may still be informative of general pollutant 
dispersion patterns.  


Once the existing data are reviewed, one or more areas should be identified for a more detailed 
evaluation of other available data to determine where one or more monitor sites may be feasible 
(including considerations for access, permissions, and utilities). In the event that old monitoring 
or modeling data do not exist for an area with an identified source, the EPA encourages air 
agencies to strongly consider conducting modeling and/or exploratory monitoring to inform 
monitoring site selection as discussed above in Sections 3.1 and 3.2. 


  


4.  Source-oriented SO2 Monitor Site Selection 


State, local, and tribal air agencies are expected to use due diligence in acquiring or otherwise 
accessing space for monitoring in the location or locations that have been identified through one 
or more of the site identification approaches discussed in Section 3 above.. If one or more 
locations identified as appropriate for monitoring sites are not available due to logistical 
considerations, the air agency should be able to document why a preferred location was not 
selected or available. The EPA expects source-oriented SO2 monitoring sites used to satisfy the 
anticipated data requirements rule should be SLAMS like, if not classified as SLAMS, and 
therefore  subject to requirements in 40 CFR part 58 regarding data reporting and certification 
along with those included in Appendices A, C, and E. This is important when considering 
collaborating with third party monitoring. The EPA expects that there will be cases of industrial 
or other stakeholder monitoring in areas around or impacted by SO2 sources, which may be ideal 
to aid in satisfying the anticipated data requirements rule.  The EPA encourages the pursuit of 
partnerships between air agencies and other stakeholders wherever possible to use existing 
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infrastructure, increase communication between stakeholders, and use available resources as 
efficiently as possible. In regard to the number of monitoring sites that could be in a network 
design, the EPA recognizes that increasing the number of monitoring sites around a single 
facility can present resource and logistical burdens. The primary objective is to place monitoring 
sites at the location or locations of expected peak concentrations.  When multiple sites are under 
consideration, the secondary benefits should be recognized which can include increased spatial 
representation, increased understanding of concentration gradients, increased understanding or 
verification of the frequency at which certain locations see SO2 concentration maxima, and 
increased population exposure coverage or representation.    


 


The process and outcome of determining how to appropriately and sufficiently characterize air 
quality conditions around an identified SO2 source with ambient monitoring will be case 
specific.  Air agencies should document the process they undertake to identify where one or 
more monitoring sites will be planned, installed, or modified (i.e., leveraging industry 
monitoring) with the explicit purpose of providing a rationale behind their monitoring network 
design decisions. These monitoring sites are expected to be included in state Annual Monitoring 
Network Plans that are due before the date by which monitoring is to begin and such plans would 
be subject to EPA Regional Administrator approval. The EPA plans to coordinate across Regions 
to ensure a reasonable degree of uniformity in how the Agency determines if network designs are 
adequate or not.  A foundation of this coordination will be to reference this TAD, along with the 
modeling TAD, to accomplish this task.  Beyond these common denominators, air agencies 
should engage their respective Region early in the process to minimize obstacles on the path to 
developing an appropriate network design that will gain Regional approval.   


 


5.  References 


Arya, S. Pal. (1999). Air Pollution Meteorology and Dispersion. New York: Oxford University 
Press 


Birdwell, K.R: Wind Regimes in Complex Terrain of the Great Valley of Eastern Tennessee. 
http://www.ornl.gov/~das/met/MT/KRB_ORNL.pdf, 2011 


Gross, G. and F.Wipperman: Channeling and Countercurrent in the Upper Rhine Valley: 
Numerical Simulations. Journal of Climate and Applied Meteorology, 26, Number 10, 1293-
1304, 1987.  


Kossman, M. and A.P.Sturman: Pressure-Driven Channeling Effects in Bent Valleys. Journal of 
Applied Meteorology, Notes and Correspondence, 42, 151-158, 2003. 



http://www.ornl.gov/~das/met/MT/KRB_ORNL.pdf





 


17 
 


Laird, Neil F., D.A.R. Kristovich, X. Liang, R.W. Arritt, and K. Labas: Lake Michigan Lake 
Breezes: Climatology, Local Forcing, and Synoptic Environment. Journal of Applied 
Meteorology, 40, 409-424, 2001. 


Monti, P., H.J.S. Fernando, M. Princevac, W.C. Chan, T.A. Kowalewski, E.R. Pardyjak: 
Observations of Flow and Turbulence in the Nocturnal Boundary Layer over a Slope. Journal of 
Atmospheric Sciences, 59, Number 17, 2513-2534, 2002.  


Sills, D.M.L, J.R. Brooks, I. Levy, P.A. Makar, J. Zhang, and P.A. Taylor,: Lake Breezes in the 
southern Great Lakes region and their influence during BAQS-Met 2007. Atmospheric Chemistry 
and Physics, 11, 7955-7973, 2011. 


Stewart, J.Q., C.D. Whiteman, W.J. Steenburgh, and X. Bian: A Climatological Study of 
Thermally Driven Wind Systems of the U.S. Intermountain West. Bulletin of American 
Meteorological Society, 690-708, May 2002. 


Weber, R.O. and P.Kaufman: Relationship of Synoptic Winds and Complex Terrain Flows 
during the MISTRAL Field Experiment. Journal of Applied Meteorology, 37, 1486-1496, 1998. 


Whiteman, C.D. and J.C. Doran: The Relationship between Overlying Synoptic-Scale Flows and 
Winds within a Valley. Journal of Applied Meteorology, 32, 1669-1682, 1993. 


US EPA – SO2 NAAQS Implementation Strategy Paper, “Next Steps for Area Designations and 
Implementation of the Sulfur Dioxide National Ambient Air Quality Standard,” issued on 
February 6, 2013. 
http://www.epa.gov/airquality/sulfurdioxide/pdfs/20130207SO2StrategyPaper.pdf 
 


 



http://www.epa.gov/airquality/sulfurdioxide/pdfs/20130207SO2StrategyPaper.pdf





 


A-1 
 


Appendix A:  Example of Modeling to Inform Monitoring 
Placement Using Normalized Emissions  


As discussed in Section 3.1 of this TAD, modeling with normalized emission rates can be used to 
inform the identification of potential SO2 monitoring sites. This appendix presents an example of 
using the American Meteorological Society/Environmental Protection Agency Regulatory Model 
(AERMOD) to identify potential monitoring sites for an area influenced by a single source. 
Modeling procedures from the SO2 NAAQS Designations Modeling Technical Assistance 
Document were followed with the exception of the layout of the receptor network and the used 
of normalized emissions. 


A.1 Model setup 


• The modeled source is a facility with three boilers located near a coastal region.  
• 3 years of hourly boiler emissions were normalized using the maximum facility hourly 


rate.  
• These hourly rates were modeled in AERMOD using concurrent meteorological data.       
• The provided outputs do not provide an indication of NAAQS exceedances, just 


information on where maxima occur and the frequency of how often a receptor had the 
highest relative concentration per day. 


A traditional Cartesian receptor grid was centered on the identified facility and extended to a 
distance of 20 km. The receptor spacing from the facility to 10 km was 250 meters and the 
spacing from 10 to 20 km was 500 meters. The full Cartesian receptor grid, typical of most 
modeling applications, can be seen in Figure 1. The SO2 emission source is marked in the center 
of the receptor grid and the source of meteorological data used for the modeling exercise is 
denoted by the black triangle.   


When modeling to inform monitor site placement, it would be unnecessary to have receptors 
located in areas or locations prohibitive to establishing fixed monitoring sites, such as open 
water, etc. It would also be unnecessary to have receptors within the fenced property of an SO2 
source or facility, as those locations are not likely to be representative of ambient air accessible 
to the public. These concepts are reflected in Figure 2, where receptors in locations prohibitive to 
ambient monitoring have been removed prior to running the model. Alternatively, an air agency 
could keep all receptors in a model run, and simply ignore receptors in prohibitive monitoring 
locations during the post-processing analysis. 
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Figure 1. Traditional Cartesian receptor grid. This figure shows a traditional Cartesian receptor 
grid centered on an SO2 facility in a coastal area.  Grid spacing is 250 meters from the center to 10 
kilometers out, and 500 meters from 10 to 20 kilometers out. 
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Figure 2. Receptor grid with receptors in locations prohibitive to ambient monitoring removed.  
This figure is a modification of Figure 1, illustrating the removal of receptors from locations which 
are not suitable for permanent SO2 monitoring sites.  In this case, such prohibitive locations would 
be those over water and any within the identified SO2 source facility boundary. 
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A.2 Model results 


Modeling the normalized hourly SO2 emissions allows for the calculation of normalized design 
values (NDVs). NDVs do not indicate exceedance or compliance with the NAAQS, but provide 
a means to understanding the relative magnitude of ambient SO2 concentrations across an area. 
In this example, the NDVs are the 3-year average of each year’s 4th daily highest 1-hour 
maximum concentration, which is an equivalent of the 99th percentile of daily 1-hour maximum 
concentrations. NDVs for this example are shown in Figure 3, along with the 3-year wind rose of 
the meteorological station used for modeling. In Figure 3: 


• Darker colors represent relatively higher concentrations.   
• The dominant winds in this area are from the southwest. 
• The overall highest normalized design value is denoted by the red circle, which is just 


west of the source facility. 


 


Figure 3. Normalized design values.  This figure illustrates the NDV for each modeled receptor.  
The darker colors indicate relatively higher NDVs.  The receptor with the highest overall NDV is 
circled, and is just west of the SO2 emission source.    
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To better understand the relative difference between NDVs across modeled space, Figure 4 
shows the ratio of the NDV of each individual receptor to that of the overall maximum NDV.  


 


Figure 4. Ratios of individual receptor normalized design values NDVs to the overall maximum 
NDV.  The receptor with the overall maximum NDV is circled in red. 


 


As illustrated in Figures 3 and 4, the receptor with the highest overall NDV is just west of the 
SO2 emissions source and is circled. That location, and those receptors denoted by the darkest 
colors, represents areas where further evaluation for potential monitoring sites might initially be 
focused. An additional analysis was performed to identify the receptors having the top 200, 100, 
25, and 10 NDVs, which is presented in Figure 5.    
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Figure 5. Locations of Top 200, 100, 25, and 10 normalized design values.  


 


The analysis shown in Figure 5 prioritizes the locations that would likely be first evaluated to 
potentially establish a monitor. In this evaluation, the primary objective is to find a sufficient 
number of feasible locations with predicted peak and/or relatively high SO2 concentrations 
where a permanent monitoring site might be located. However, the site selection process also 
needs to account for the frequency in which a receptor sees daily maximum concentrations. In 
order to assess the frequency of occurrence of concentration maxima at a given receptor, an 
analysis was performed on the top 200 receptors in AERMOD where the MAXDAILY option 
was used to output the maximum 1-hour concentration for each receptor for each day. This 
output was used to determine the number of days for which each receptor was the overall highest 
1-hour concentration for the day for the 3 modeled years and is presented in Figure 6.  


The receptor with the overall highest NDV, circled in Figures 3, 4, and 5, is also the receptor 
with the most days where it had the highest 1-hour concentration for the day (153 days) and is 
circled in Figure 6. Therefore, that receptor has the highest NDV and most often has the highest 
1-hour concentration of all receptors. The receptors with the next highest frequency of having the 
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daily 1-hour maximum concentrations are just to the east of the SO2 source and also to the north-
northeast, across the river. Those receptors just to the east of the SO2 source also happen to have 
relatively high NDV (see Figures 3, 4, and 5). However, the two receptors across the river which 
had a relatively high number of 1-hour daily maxima do not have NDVs within the top 100 of all 
NDVs. As such, while frequently having 1-hour daily maxima, the sites across the river likely do 
not have relatively high concentrations on those days when they have the 1-hour daily maximum 
concentration among all receptors.   


 


Figure 6. Cumulative number of days that an individual receptor had the 1-hour daily maximum 
concentration among all receptors. Darker colors indicate an increasing number of days that a 
receptor had the 1-hour daily maximum concentration. 


Finally, it is an option to create a relative prioritized list of receptor locations for consideration of 
permanent monitoring sites using NDVs and frequency of having the 1-hour daily maximum 
concentration amongst all receptors. This scoring strategy can be conducted as follows: 


1. Calculate the normalized design value at each receptor and rank from highest to lowest 
receptor.  Rank of 1 means the highest design value 
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2. Using the MAXDAILY output option in AERMOD, determine each day’s highest 
normalized concentration and receptor.  The MAXDAILY option in AERMOD outputs 
each receptor’s highest concentration for each modeled day. 


3. Using the output from step 2, determine the number of days each receptor is the highest 
concentration for the day among all receptors. 


4. Rank the results from step 3 from highest to lowest number of days. Rank of 1 means the 
highest number of days having the daily maximum value. 


5. For each receptor, add the concentration rank and the day rank.  The lowest possible 
score is 2, meaning the receptor was the highest overall normalized design value and also 
had the highest number of days where the receptor was the highest concentration for the 
day. 


Using this strategy will provide a list of receptor locations, ranked in general order of desirability 
with regard to potentially siting permanent source-oriented SO2 monitors. Continuing with the 
case example in this Appendix, the following is an example output illustrating this scoring 
strategy: 


x_rec y_rec dv_rank ndays ndays_rank score1 score_rank 
369401 4119433 1 153 1 2 1 
371401 4119433 2 17 10 12 2 
369151 4119933 6 25 6 12 3 
369901 4119183 7 19 7 14 4 
371151 4119433 5 15 12 17 5 
371151 4119933 15 41 5 20 6 
371151 4119683 3 12 19 22 7 
368901 4119433 11 16 11 22 8 
369651 4118933 16 18 8 24 9 
371401 4119933 12 15 13 25 10 


 


Where the variables are defined as: 


Dv_rank ‐  is the rank with regard to normalized DV (highest DV is rank 1). 


Ndays ‐ is the number of days that the receptor is the highest concentration for the day. 


Ndays_rank ‐ is the rank of the receptor with regards to ndays (sorted highest ndays to lowest) 


Score1 ‐ is the sum of dv_rank and ndays_rank 


Score_rank ‐ is the rank of the scores (lowest total score = rank 1) 
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Figure 7 illustrates the results of using this scoring strategy on the case example.  In the figure, 
each receptor is color coded by calculated score (Score1), not the score ranking (score_rank). 


 


Figure 7. Receptors ranked by relative score reflecting NDV and frequency of having the 1-hour 
daily maxima amongst all receptors. Lower numerical scores indicate higher probability of 
experiencing peak 1-hour SO2 concentrations in the modeled domain.   


 


A.3 Model Conclusions 


In this example (and any other case where monitoring is elected to characterize air quality 
pursuant to the anticipated data requirements rule), at least one monitor would be expected to be 
sited and operated. The primary target for our example network design would be to first find a 
location at or very near the receptor having both the highest NDV and frequency of 1-hour daily 
maxima, indicated by a low score in the scoring strategy provided and illustrated above, which is 
just west of the SO2 source. Additional monitors could also be considered in the area on the east 
side of the facility and possibly across the river to the north. The area to the east of the facility 
has relatively high NDVs in a different cardinal direction (i.e., a different wind direction) from 
the SO2 source compared to the first potential site. The receptor locations on the north side of the 
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river, while not having as high NDVs as areas immediately around the source, do appear to see 
some plume impacts on a higher frequency. This is not to say that one or both of these possible 
additional areas to the east and north should or would end up being feasible or otherwise 
warranted monitoring locations, but typical logistical issues not withstanding (i.e., access, power, 
safety concerns, etc.), their consideration should included in an evaluation.  The EPA encourages 
air agencies to evaluate potential sites in this way, using the available model predictions, 
potential for population exposure, and other logistical metrics in laying out a rationale of why a 
certain number sites should be implemented. 


In general, the example analyses presented here provides a potential template for using modeling 
to inform monitoring site placement. Following this procedure will provide air agencies with 
information to begin evaluating specific areas to determine where SO2 monitors might be placed 
to characterize air quality around an SO2 source. Further, there will be an expectation that due 
diligence will be carried out to get as close as possible to the location or locations anticipated to 
have the peak or otherwise highest NDVs available to them. The EPA expects air agencies to 
provide a rationale based on the available data on whether these monitoring sites are appropriate. 
As noted above in Section 3.1, the EPA recognizes that increasing the number of monitoring 
sites around a single facility can present resource and logistical burdens. However, the benefits 
of considering multiple monitor sites include increased spatial representation, increased 
population exposure coverage, and the potential to increasingly capture and characterize some 
portion of the emissions from the identified SO2 source. Even in situations where the measured 
concentrations at any given monitor are not the peak values that would be driving the design 
values in the area, the characterization of SO2 concentrations around the SO2 source are 
enhanced, furthering the understanding of exposures and dispersion in that area. These data will 
allow for a more complete understanding of the likely SO2 concentration gradients in an area, 
increased understanding of the frequency at which certain locations see SO2 concentration 
maxima, and increased detail and confidence in any NAAQS determination activity.   
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Re: Comments on Ameren Missouri’s Analysis of SO2 and Meteorological Monitoring 


Stations Around Its Rush Island Energy Center 


 


Dear Ms. Maliro: 


 


On behalf of the Sierra Club, we submit the following comments on the report by Ameren 


Missouri titled Analysis of SO2 and Meteorological Monitoring Stations Around Ameren 


Missouri’s Rush Island Energy Center (Ameren’s Monitoring Stations Analysis), which it 


submitted to DNR on or about April 29, 2015. The report describes the methodology Ameren 


used to determine the locations of three proposed ambient SO2 monitoring stations and one 


meteorological monitoring station around its Rush Island Energy Center in Jefferson County, 


Missouri. Pursuant to a March 23, 2015 Consent Agreement with DNR, Ameren is required to 


install and begin operation of an SO2 monitoring network around the Rush Island plant on or 


before December 31, 2015. 


 


We believe Ameren’s proposed monitoring sites should be rejected because they are located 


outside areas where peak 1-hour SO2 concentrations are expected to occur based on the modeling 


described in Ameren’s report. Furthermore, the modeling described in the report does not 


comport with EPA guidance on characterizing ambient air quality in areas around or impacted by 


significant SO2 emission sources such as the Rush Island Energy Center and therefore may have 


failed to correctly identify areas of expected ambient, ground-level SO2 concentration maxima. 


We also have concerns regarding the appropriateness of the meteorological data used in the 


modeling. 


 


I. Based on the Modeling Described in Ameren’s Report, the Proposed Monitoring 


Sites are Located Outside Areas Where Peak 1-Hour SO2 Concentrations are 


Expected to Occur 
 


The Consent Agreement (Appendix 1, ¶b) requires that “the number and location of SO2 


monitors and meteorological station(s) shall ensure that the approved SO2 monitoring network 


represents ambient air quality in areas of maximum SO2 impact from the Rush Island Energy 


Center.” Ameren’s Monitoring Stations Analysis (p. 3) describes the modeling it performed to 







Ms. Patricia Maliro 


May 29, 2015 


Page 2 of 11 


“delineate areas where maximum concentrations are expected to occur for this type of source and 


thus where SO2 monitoring systems should be placed.”  


 


Unfortunately, the monitoring sites proposed by Ameren are not, in fact, located in “areas of 


maximum SO2 impact from the Rush Island Energy Center,” as required by the Consent 


Agreement. 


 


Figures 1 through 4 below show the results of Ameren’s modeling, which we derived using 


model input files provided by DNR. Figure 1 shows modeled SO2 design values in the vicinity of 


the plant; Figure 2 shows receptors with modeled design values greater than or equal to 75 


percent of the maximum modeled design value (146.1 ug/m
3
); Figure 3 shows the number of 


times the model-derived maximum daily 1-hour concentration exceeded 75 percent of the 


maximum modeled design value at each receptor; and Figure 4 shows the receptors with the top 


200, 100, 25, and 10 modeled design values. The locations of the plant and the proposed Fults, 


Natchez, and Weaver-AA SO2 monitoring stations and the proposed Tall Tower meteorological 


monitoring station are shown on all figures for reference. 


 


 


 


Figure 1. Modeled SO2 design values in the vicinity of the Rush Island Energy Center. 
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Figure 2. Receptors with modeled design values ≥75 percent of the maximum modeled 


design value. 


 


Figure 3. Number of maximum daily 1-hour concentrations ≥75 percent of the maximum 


modeled design value. 
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Figure 4. Receptors with the top 200, 100, 25, and 10 modeled design values. 


 


 


Figures 1 through 4 all reveal a strikingly similar pattern regarding the areas where peak 1-hour 


SO2 concentrations are expected to occur around the Rush Island Energy Center. There is a large 


area due south of the plant where modeled design values are the highest (in excess of 95 percent 


of the maximum modeled design value), where modeled maximum daily 1-hour concentrations 


frequently exceeded 75 percent of the maximum modeled design value, and where over half of 


the top 200 receptors (including all of the top 25 and three quarters of the top 100) are located. 


There are also four other areas where modeled design values are slightly lower but still very high 


(in excess of 85 percent of the maximum modeled design value), where modeled maximum daily 


1-hour concentrations frequently exceeded 75 percent of the maximum modeled design value, 


and where the rest of the top 200 receptors are located. These four areas, located northeast, 


northwest, west, and southwest of the plant, plus the area south of the plant where modeled 


design values are the highest, are where Ameren’s modeling predicts peak 1-hour SO2 


concentrations are expected to occur. Monitoring stations located in these areas would have the 


greatest chance of identifying peak SO2 concentrations in ambient air, which is the primary 


objective of source-oriented monitoring and an absolute necessity when monitoring to assess 







Ms. Patricia Maliro 


May 29, 2015 


Page 5 of 11 


compliance with the NAAQS. However, none of Ameren’s proposed monitoring stations is 


located in any of these areas of highest expected concentrations.  


 


The most glaring omission is that there is no proposed monitoring station in the large area of 


highest expected concentrations south of the plant. This omission renders the proposed 


monitoring network inadequate for its intended purpose of assessing compliance with the 


NAAQS because a) NAAQS violations are most likely to occur in this area, and b) violations 


could occur in this area even when concentrations are below the NAAQS in other high 


concentration areas, given that the modeling predicts lower SO2 concentrations in those areas. 


Ameren’s Monitoring Stations Analysis claims that this area is “not accessible” because it hosts 


an industrial plant (Holcim). The Analysis does not indicate whether Ameren sought Holcim’s 


permission to site a monitor on the Holcim property, and does not delineate the Holcim property 


boundary in terms of the modeling results. In other words, it does not document the claim that 


this large area of maximum expected concentrations is inaccessible for monitoring. Nor does it 


evaluate the nearest non-Holcim site that might be available.  


 


While we understand that the Consent Agreement between DNR and Ameren calls for 


monitoring, it requires that such monitoring “represents ambient air quality in areas of maximum 


SO2 impact from the Rush Island Energy Center.” If no monitoring site is in fact accessible in 


this large area of the very highest expected concentrations, then the proposed monitoring 


network will not fulfill Ameren’s obligation under the Consent Agreement. Instead, DNR should 


employ modeling, which provides 360-degree coverage and can predict concentrations at 


otherwise-inaccessible locations, to ensure that SO2 emissions from the Rush Island plant do not 


cause or contribute to NAAQS exceedances either inside or outside of the Jefferson County 


nonattainment area.  


 


Furthermore, two of the proposed monitoring stations – Fults and Natchez – are located near but 


outside of areas of modeled peak concentration/high frequency instead of near the center of such 


areas, where concentrations are expected to be higher. The third proposed station – Weaver-AA 


– is located entirely outside of modeled peak concentration/high frequency areas. Figure 5 shows 


the locations of the proposed monitoring stations on a hybrid basemap comprised of Figures 1 


(modeled design values) and 2 (receptors with modeled design values ≥75 percent of the 


maximum design value). Receptors that are among the 200 with the highest modeled design 


values are outlined for reference. All three monitoring stations could easily be sited in areas 


where higher 1-hour SO2 concentrations are expected to occur with greater frequency, thereby 


increasing their chances of detecting any NAAQS exceedances that might occur around the Rush 


Island Energy Center. As discussed below, we urge DNR to consider these proposed optimized 


locations in lieu of Ameren’s proposed Fults, Natchez, and Weaver-AA locations. 


 


Fults – Of the three proposed monitoring stations, the Fults monitoring station is closest to an 


area where peak 1-hour SO2 concentrations are expected to occur. However, moving the monitor 


less than one kilometer southwest of its current location would move it from an area with 


modeled design values in the 120-130 ug/m
3
 range to an area with modeled design values in the 


130-140 ug/m
3
 range and place it near the center of a small group of receptors with modeled 


design values equal to 90-95 percent of the maximum modeled design value (the receptors 
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Figure 5. Modeled design values, receptors with design values ≥75 percent of the maximum 


modeled design value, and proposed monitoring station locations. 


 


 


surrounding its current location generally have modeled design values equal to 85-90 percent of 


the maximum modeled design value). The entire area is floodplain/agricultural and Ivy Road, 


oriented northeast-southwest, runs through the middle of it, making the proposed optimized 


location as accessible as Ameren’s proposed location and equally easy to provide power to. 


 


Natchez – The Natchez monitoring station is outside/on the outer edge of an area where peak 


1-hour SO2 concentrations are expected to occur. Moving it approximately one kilometer 


northeast of its current location would move it from an area with modeled design values in the 


120-130 ug/m
3
 range to an area with modeled design values in the 130-140 ug/m


3
 range, and 


place it between a pair of receptors with modeled design values equal to 90-95 percent of the 


maximum modeled design value (the receptors surrounding its current location have modeled 


design values equal to 80-90 percent of the maximum modeled design value). It would also move 


it to an area where higher concentrations are expected to occur with slightly greater frequency. 


The proposed optimized location is accessible via transmission right of way, and power is 


available along Dubois Creek Road to the south-southwest. 
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Weaver-AA – The Weaver-AA station is located completely outside of all areas where peak 


1-hour SO2 concentrations are expected to occur. Modeled design values at its location are only 


in the 100-110 ug/m
3
 range, and it is surrounded by receptors with modeled design values equal 


to just over 75 percent of the maximum modeled design value. Moving the monitor just over one 


kilometer east-northeast of its current location would place it in an area where modeled design 


values are 15-20 ug/m
3
 higher, in the midst of a slightly dispersed group of receptors with 


modeled design values equal to 85-90 percent of the maximum modeled design value. At this 


optimized location, concentrations in excess of 75 percent of the maximum modeled design 


value are expected to occur roughly twice as often as at Ameren’s proposed Weaver-AA 


location. The proposed optimized location is readily accessible via State Highway AA, and 


power is available along the highway. 


 


Figure 6 compares the locations of Ameren’s proposed Fults, Natchez, and Weaver-AA 


monitoring stations with optimized locations more likely to record maximum SO2 concentrations 


in the area. 


 


II. The Modeling Described in the Report Does Not Comport With EPA’s 


Source-Oriented SO2 Monitoring Guidance and Therefore May Not Correctly 


Identify Areas of Expected Ambient, Ground-Level SO2 Concentration Maxima 
 


EPA’s SO2 NAAQS Designations Source-Oriented Monitoring Technical Assistance Document 


(TAD) provides guidance on how to “appropriately and sufficiently monitor ambient air in areas 


proximate to or impacted by an SO2 emissions source to create ambient monitoring data for 


comparison to the SO2 NAAQS” and presents “recommended steps to aid in identifying 


source-oriented SO2 monitor sites.”
1
 The modeling performed to determine the locations of the 


proposed ambient SO2 monitoring stations around the Rush Island Energy Center fails to adhere 


to the TAD in two important respects: 1) it does not use hourly emission rates, which are readily 


available for Rush Island’s boilers from EPA’s online Air Markets Program Data tool; and 2) it 


does not include nearby sources that may contribute significantly to ambient SO2 concentrations 


in the vicinity of the plant and therefore should be included in the modeling.  


 


EPA suggests using hourly emissions when available in order to represent the variability of 


actual emissions as accurately as possible,
2
 which is important given the short-term nature of the 


SO2 NAAQS. However, instead of using readily-available hourly emissions as recommended by 


EPA’s monitoring TAD, Ameren’s modeling uses constant emission rates for Rush Island’s 


boilers. The consequence of using constant rather than hourly emission rates is that the effects of 


the interaction between hourly emissions and hourly variations in meteorological parameters are 


not captured by the model, so that the predicted areas of peak concentration are primarily a 


function of the meteorology used. For example, if peak hourly emissions coincide with times 


when strong winds blow from a direction other than the prevailing wind direction, a model that 


uses hourly emission rates might predict peak concentrations in different areas than the same 


                                                 
1
 U.S. EPA, SO2 NAAQS Designations Source-Oriented Monitoring Technical Assistance Document, Dec. 2013 


Draft, at 2, available at http://epa.gov/airquality/sulfurdioxide/pdfs/SO2MonitoringTAD.pdf.  
2
 Id. at 11, referencing U.S. EPA, SO2 NAAQS Designations Modeling Technical Assistance Document, Dec. 2013 


Draft, at 10, available at http://epa.gov/airquality/sulfurdioxide/pdfs/SO2ModelingTAD.pdf.  



http://epa.gov/airquality/sulfurdioxide/pdfs/SO2MonitoringTAD.pdf

http://epa.gov/airquality/sulfurdioxide/pdfs/SO2ModelingTAD.pdf
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Figure 6. Current and optimized locations of the Fults, Natchez, and Weaver-AA 


monitoring stations 
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model would predict using constant emission rates. Therefore, using hourly emissions allows the 


areas where peak 1-hour SO2 concentrations are expected to occur to be determined with greater 


confidence. 


 


Regarding which sources to model, EPA suggests identifying and including all sources that may 


contribute significantly to ambient SO2 concentrations – and thus to NAAQS exceedances – 


around the source of interest. The monitoring TAD notes that it is important to “understand the 


setting and surroundings of the SO2 source” including determining “if the source is isolated or in 


an area with multiple SO2 sources,” and it affirms that the primary objective of monitoring is “to 


identify peak SO2 concentrations in the ambient air that are attributable to an identified source or 


group of sources.”
3
 The Rush Island Energy Center is located in an SO2 nonattainment area with 


numerous sources of varying magnitude. There are also a number of larger sources that are 


nearby but just outside of the nonattainment area, including River Cement, St. Gobain 


Containers, Holcim, Mississippi Lime, Dynegy’s Baldwin Energy Complex, and Ameren’s 


Meramec Energy Center. These sources may contribute significantly to ambient SO2 


concentrations in the vicinity of the Rush Island plant and should be included in the modeling 


unless it can be demonstrated that they do not have a significant influence on areas where peak 


1-hour SO2 concentrations are expected to occur.  


 


III. The Meteorological Data Used in the Modeling May Not be Appropriate 


 


Ameren’s modeling uses National Weather Service (NWS) meteorological data from the 


Cahokia, Illinois airport located approximately 50 kilometers north of the plant. This is different 


from the meteorological data DNR used in its attainment demonstration modeling for the 


Jefferson County SO2 nonattainment SIP. In its SIP modeling, DNR used onsite meteorological 


data from the now-closed Doe Run primary lead smelter in Herculaneum, approximately 18 


kilometers northwest of the Rush Island plant. The Rush Island Energy Center is in the Jefferson 


County SO2 nonattainment area, and the Jefferson County SIP states that the onsite 


meteorological data from Herculaneum is “considered more representative of the entire 


[nonattainment] area compared to a more distant NWS site.”
4
 Therefore, the Cahokia 


meteorological data used in Ameren’s modeling may not be appropriate, particularly if – as 


suggested above – other nearby SO2 sources are included in the modeling, given that DNR 


determined – based on the distribution of these sources – that the onsite Herculaneum 


meteorological data is more representative of the area that encompasses them.  


 


Conclusion 
 


Based on the modeling described in Ameren’s report, the proposed locations of the Fults, 


Natchez, and Weaver-AA monitoring stations are not in modeled peak concentration/high 


frequency areas. Furthermore, Ameren has not proposed a monitoring station in the highest 


concentration area due south of the Rush Island Energy Center, citing the claimed but not 


                                                 
3
 Id. at 2, 4 (emphasis added). 


4
 DNR, Nonattainment Plan for the 2010 1-Hour Sulfur Dioxide National Ambient Air Quality Standard, Jefferson 


County Sulfur Dioxide Nonattainment Area, May 28, 2015, at 26. 
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documented inaccessibility of potential monitoring sites in that area. The absence of a monitor in 


this large area of expected maximum concentration calls into question whether the proposed SO2 


monitoring network is an appropriate means of assessing compliance with the NAAQS in the 


area around the plant.  


 


Ameren’s proposed monitoring network does not fulfill its requirement under the Consent 


Agreement to install a monitoring network designed to record maximum expected SO2 


concentrations in the vicinity of the Rush Island plant. Nor is it designed to achieve Ameren’s 


purported goal of obtaining “a good quality data set with representative SO2 measurements and 


meteorological information”
5
 or DNR’s stated goal “to true-up modeling results further away 


from the Mott Street monitor … to confirm our assessment that the nonattainment area is in 


compliance with the 1-hour SO2 standard farther away from the violating monitor.”
6
 


 


We urge DNR to reject the proposed monitoring sites and require Ameren to add a monitoring 


station in the highest concentration area due south of the plant as well as to relocate the proposed 


Fults, Natchez, and Weaver-AA monitoring stations to the optimized locations shown in Figure 


5. We also urge DNR to require Ameren to 1) rerun the air dispersion model described in the 


report using Rush Island’s actual hourly emissions; 2) evaluate the effects of nearby interactive 


sources (including, at a minimum, River Cement, St. Gobain Containers, Holcim, Mississippi 


Lime, Dynegy’s Baldwin Energy Complex, and Ameren’s Meramec Energy Center) on modeled 


peak concentration/high frequency areas; and 3) evaluate the appropriateness of using 


meteorological data from the Cahokia, Illinois airport instead of Doe Run Herculaneum given 


DNR’s determination that the latter is more representative of the modeled area.
7
 We further urge 


DNR to require any necessary adjustments to the proposed monitoring network based on the 


results of these analyses. 


 


Respectfully submitted, 


 
Maxine I. Lipeles, J.D. 


Ken Miller, P.G. 


Interdisciplinary Environmental Clinic 


Washington University School of Law 


 


On behalf of the Sierra Club 


 


                                                 
5
 DNR, Comments and Responses on Proposed Revision to Missouri State Implementation Plan – Nonattainment 


Plan for the 2010 1-Hour Sulfur Dioxide National Ambient Air Quality Standard – Jefferson County Sulfur Dioxide 


Nonattainment Area, Comment #21, p. 10, available at 


http://dnr.mo.gov/env/apcp/docs/comments-and-responses-jeffco.pdf.  
6
 Id., Response to Comment #4, p. 3. 


7
 This analysis should consider and make use of the corrected Herculaneum meteorological data set processed in 


AERMET with the Bulk Richardson Number option invoked. 



http://dnr.mo.gov/env/apcp/docs/comments-and-responses-jeffco.pdf
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Cc: Rebecca Weber, Director, Air & Waste Management Division, EPA Region 7 


Josh Tapp, Chief, Air Planning & Development Branch, EPA Region 7 


Kyra Moore, Director, Air Pollution Control Program, DNR  


Wendy Vit, Chief, Air Quality Planning Section, Air Pollution Control Program, DNR 
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SUMMARY OF PROPOSED CHANGES 
 
Missouri’s Monitoring Network Plan addresses the following proposed changes: 
  


 Additional direct nitrogen dioxide (NO2) monitor at the Forest Park near roadway site. 
 Discontinuation of the MSU site in Springfield and relocation to the Hillcrest High School 


site. 
 Discontinuation of the St. Joe State Park Lead (Pb) SPM monitor. 
 Discontinuation request for the TSP Lead Monitor at the St. Louis NCore site pending 


approval and revisions to 40 CFR 58 Monitoring Plan. 
 Change the Forest City lead monitor from an SPM to SLAMS. 
 Industry sulfur dioxide (SO2) Special Purpose Monitoring (SPM) around the Labadie 


Energy Center. 
 Industry SO2 SPM monitoring around the Rush Island Energy Center. 


 
Two PM2.5 speciation samplers (Bonne Terre and Liberty) have been discontinued and sampling 
frequency at one site (Arnold West) has been changed to 1 every 6 days from 1 every 3 days in 
accordance with the US EPA final recommendations from the PM2.5 Chemical Speciation 
Network (CSN) Assessment (http://www.epa.gov/ttn/amtic/files/2014conference/tuelandis.pdf). 
 
In addition, the IMPROVE Protocol sampler at the Eldorado Springs Site may need to be 
discontinued as a result of a national IMPROVE Protocol assessment, currently underway and 
possible consequent changes in funding. This issue will be addressed in future communication 
with US EPA and any changes will be documented in the next Monitoring Network Plan. 


 
As part of the condition of receiving one-time section 103 Grant funds to implement the NO2 
near-roadway monitoring network, the department will continue to conduct special purpose 
PM2.5, PM10-LC, PM10-2.5, PM2.5 black carbon, and meteorological, monitoring at the Forest Park 
and Blue Ridge I-70 near-roadway NO2 sites and will conduct NO2 and meteorological 
monitoring at an additional new near-roadway site in the St. Louis area.  CO monitoring is also 
required by regulation at one near-road site in the St. Louis area and one in the Kansas City area 
(see Section 8 below). 
 


HOW TO MAKE PUBLIC COMMENTS CONCERNING THIS PLAN 


 
Comments concerning this Monitoring Network Plan may be sent electronically to: 
cleanair@dnr.mo.gov or in writing to the following address and must be received by close of 
business July 20, 2015: 
 
Missouri Department of Natural Resources 
Air Pollution Control Program 
Air Quality Analysis Section/Air Monitoring Unit 
P.O. Box 176 
Jefferson City, MO 65102 
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INTRODUCTION 
 
The Missouri Department of Natural Resources operates an extensive network of ambient air 
monitors to comply with the Clean Air Act and its amendments. The Ambient Air Quality 
Monitoring Network for the State of Missouri consists of State and Local Air Monitoring 
Stations (SLAMS), Special Purpose Monitoring (SPM) Stations, and National Core (NCore) 
monitoring consistent with requirements in federal regulation 40 CFR 58.  
 
40 CFR 58.10 requires that states submit to EPA an annual monitoring network plan including 
any proposed network changes. With regard to state and local air monitoring station changes, 
approval by the Environmental Protection Agency Regional Administrator is required. 
 
The plan must contain the following information for each monitoring station in the network: 
 
1. The Air Quality System site identification number for existing stations. 
2. The location, including the street address and geographical coordinates, for each monitoring 


station. 
3. The sampling and analysis method used for each measured parameter. 
4. The operating schedule for each monitor. 
5. Any proposal to remove or move a monitoring station within a period of eighteen months 


following the plan submittal. 
6. The monitoring objective and spatial scale of representativeness for each monitor. 
7. The identification of any sites that are or are not suitable for comparison against the annual 


PM2.5 National Ambient Air Quality Standard (NAAQS). 
8. The metropolitan statistical area, core-based statistical area, combined statistical area or other 


area represented by the monitor. 
 
Network Design 
 
Federal regulation (40 CFR Part 58) establishes the design criteria for the ambient air monitoring 
network. The network is designed to meet three general objectives:  
 


 Provide air pollution data to the public in a timely manner. 
 Support compliance with ambient air quality standards and emissions strategy 


development.  
 Support air pollution research studies. 


 
Specific objectives for the monitoring sites are to determine the highest pollution concentrations 
in an area, to measure typical concentrations in areas of high population density, to determine the 
impact of significant sources or source categories, to determine general background levels and to 
determine the extent of regional pollutant transport among populated areas. Minimum site 
requirements are provided for ozone, sulfur dioxide, CO, NO2, PM10 and particulate matter based 
on Core Based Statistical Area (CBSA) population. 
 
Appendix E to Part 58 establishes the specific requirements for monitor/probe siting to ensure 
the ambient data represents the stated objectives and spatial scale. The requirements are 
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pollutant/scale specific and involve horizontal/vertical placement. Additional details concerning 
the sites may be found in Appendix 1. 
 
There is only one PM2.5 monitor in Missouri that is not applicable for comparison to the annual 
NAAQS.  The Branch Street site is a middle-scale site focused on a group of sources in the 
industrial riverfront area and is not representative of neighborhood or larger spatial scale for 
PM2.5 monitoring.  The PM2.5 monitors deployed to collocate with the near-roadway NO2 
monitors are micro-scale monitors, but EPA has indicated in 40 CFR 58 Appendix D, 4.7.1(c)(2) 
that “…In many situations, monitoring sites that are representative of microscale or middle-scale 
impacts are not unique and are representative of many similar situations. This can occur along 
traffic corridors or other locations in a residential district. In this case, one location is 
representative of a number of small scale sites and is appropriate for evaluation of long-term or 
chronic effects.” these monitors may be considered by EPA to be representative of larger areas 
near roadways and comparable to the annual PM2.5 NAAQS consistent with 40 CFR 58.30. 
 
Unanticipated Network Modifications 
 
Changes to the monitoring network may occur outside the annual monitoring network planning 
process due to unforeseen circumstances resulting from severe weather, natural events, changes 
in property ownership, or other situations that occur after the monitoring plan has been posted for 
public inspection and approved by the EPA Regional Administrator.   Any changes to the 
network that result due to conditions outside the state’s logistical control and not included in the 
current monitoring network plan will be communicated in writing to EPA Region VII staff and 
identified in the subsequent annual monitoring network plan. 
 
Special Purpose Monitors (SPM) 
 
Consistent with 40 CFR 58.20 (a) “An SPM is defined as any monitor included in an agency's 
monitoring network that the agency has designated as a special purpose monitor in its annual 
monitoring network plan and in AQS, and which the agency does not count when showing 
compliance with the minimum requirements of this subpart for the number and siting of monitors 
of various types.  ”    
 
Special purpose monitors may be established for many different purposes, including but not 
limited to, NAAQS compliance evaluation, air quality research and characterization, air quality 
investigation, and monitoring method evaluation.  
 
The department includes SPMs in the annual monitoring network plan required by §58.10. The 
department installs and approves the installation of these monitors consistent with 40 CFR 58.20 
(f). In addition, the department removes, or allows removal of these monitors, following federal 
guidelines. There is more description of each SPM later in the document. The Missouri 
Monitoring Network Description, Appendix 1, identifies which monitors are SPM and which are 
SLAMS.  
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CURRENT AMBIENT AIR MONITORING NETWORK, STATE SITES  
 
The current statewide monitoring network is shown below in the map and table. 
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Notes:  


a. The acronym PM10-LC is also commonly referred to as PM10c when collected with a low volume 
sampler consistent with appendix O to Part 50. PM10-LC means particulate matter with an 
aerodynamic diameter less than or equal to a nominal 10 micrometers where the concentration is 
reported at local conditions of ambient temperature and barometric pressure. PM10-LC is used in 
this document to describe any continuous or filter based PM10 low volume measurement 
concentration that is reported at local conditions of ambient temperature and barometric pressure. 


b. PM10 means particulate matter with an aerodynamic diameter less than or equal to a nominal 10 
micrometers where the concentration is adjusted to EPA reference conditions of ambient 
temperature and barometric pressure (25 °C and 760 millimeters of mercury or STP). 


c. PMcoarse is also frequently referred to as PM10-2.5. 
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CURRENT AMBIENT AIR MONITORING NETWORK, INDUSTRY SITES 
 
Monitoring sites operated by industries are shown in the following map and listed in the 
following table. 
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PROPOSED CHANGES TO THE NETWORK 
 
1. Lead Monitoring Network 
 
Changes to airborne lead monitoring requirements were published in the Federal Register: 
December 27, 2010 (Volume 75, Number 247). The new rules require a plan for monitoring lead 
sources emitting 0.50 tons per year or more, revised from the previous requirement for 
monitoring sources emitting one ton per year or more. Airports are specifically exempted from 
these requirements except for a special study being conducted at specific airports, none of which 
are in Missouri.  
 
Department staff reviewed the 2011 National Emissions Inventory (NEI) and did not identify any 
additional lead sources emitting greater than 0.50 tons of lead per year for which ambient air 
monitoring is not currently being conducted or where EPA has not already granted a modeling 
waiver consistent with 40 CFR 58 Appendix D, 4.5 (a) (ii). Department staff will review the 
2014 NEI lead data and evaluate any newly identified sources as part of the 2016 Monitoring 
Network Plan before making any additional monitoring network changes. In addition air 
modeling simulation will be performed where necessary to estimate the maximum potential 
ground level airborne lead concentrations from the electric generating stations that combust coal 
as their primary fuel to substantiate a monitoring waiver request consistent with 40 CFR 58 
Appendix D 4.5(a)(ii). 
 
1.1 Forest City, Exide Monitoring Site 
 
The 2013 Monitoring Network Plan identified the resumption of lead TSP monitoring at a 
location near the Exide Secondary Lead Smelter in Forest City, MO.  The monitoring method 
initially deployed, as described in the 2012 Monitoring Network Plan, utilized the low volume 
PM10c sampler and Pb-PM10 analysis performed by X-ray Fluorescence (XRF) following 
specifications and procedures in 40 CFR part 50 Appendix Q. Since the deployment of the Pb-
PM10 FRM, as a Special Purpose Monitor, in March of 2012, three month rolling averages of 
airborne lead were monitored at concentrations greater than 0.15 micrograms per cubic meter 
(µg/m3). As a result a Pb-TSP sampler was deployed in August 2012 for subsequent attainment 
determination. The department discontinued the Pb-PM10 FRM in December 2013 but the Pb-
TSP sampler will continue to monitor lead at the site. The department will change the monitor 
designation from an SPM to SLAMS since the Exide facility is now reporting annual lead 
emissions greater than 0.5 tons per year and the monitor is required by the minimum monitoring 
requirements of 40 CFR 58. 
 
1.2 Doe Run Operated Sites 
 
1.2.1 Doe Run Lead Sites 
Doe Run operates lead monitoring sites in the vicinity of their industrial facilities in 
Herculaneum, Glover, and Boss.  Operation of some of these sites is required by Consent 
Judgments or Agreements with the department, and operation of other sites is voluntary.  The 
Doe Run monitoring sites in Glover (called Post Office and Big Creek) are enclosed by fences 
within Doe Run property and are therefore no longer considered to be in ambient air. 
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1.2.2 Doe Run Meteorological Sites 
Doe Run Herculaneum also operates one ten meter tower meteorological monitoring site as per 
language set forth under the 2011 Consent Judgment.  Doe Run Herculaneum discontinued the 
40 meter tower at Broad Street as per the Consent Judgment.  
 
1.3 Department’s Lead Monitoring Network in Herculaneum 
 
With the cessation of operation of emission units at the Doe Run facility in Herculaneum, the 
department will carefully evaluate the lead data monitored at its sites in Herculaneum and may 
consider modification, particularly sampling schedules at the Mott site.  
 
1.4 St. Joe State Park Monitoring Site 
 
The department proposes to discontinue the Special Purpose lead monitoring site at St. Joe State 
Park.  The St. Joe State Park site was intended to monitor airborne lead concentrations during 
remediation activities involving old lead mining waste in the Federal Mine Tailings. The 
remediation activity has since been completed as of late July/early August of 2014. The three-
month rolling average has not exceeded the lead standard, 0.15 μg/m3


 since the site began 
monitoring lead on July 1, 2010. The highest three-month rolling average airborne lead 
concentration at that site was 0.141 μg/m3


 in July-September 2011.  These elevated lead 
concentrations were attributable to remediation activities near the monitor. Since that time the 
lead concentration at that site has not exceeded 0.134 μg/m3. 
 
1.5 Blair Street TSP Lead Monitor 
 
The department proposes to discontinue the TSP Lead Monitor at the Blair Street NCore site in 
St. Louis pending approval of revisions to Ambient Monitoring Quality Assurance and other 
requirements, 40 CFR 58. 
 
 
2. Sulfur Dioxide Monitoring Network 
 
On June 2, 2010, the US EPA revised the primary sulfur dioxide (SO2) standard by establishing a 
1-hour standard at the level of 75 parts per billion (ppb). The EPA revoked the two previous 
primary standards of 140 ppb evaluated over 24-hrs and 30 ppb evaluated over an entire year.  
The 2011 Monitoring Network Plan1 identified the minimum network monitoring required by the 
Population Weighted Emissions Index (PWEI).  This analysis has been updated using 2010 
census data and 2011 NEI emissions.  The required numbers of monitoring sites based on the 
PWEI (2 sites each in the St. Louis and Kansas City CBSAs) did not change. 
 
On April 17, 2014, US EPA issued proposed data requirements regulations related to SO2 air 
quality monitoring and air quality dispersion modeling near emission sources.  These proposed 
regulations were published in the Federal Register on May 13, 2014, but have not yet been 
finalized.  Once finalized, they will require either modeling or monitoring to adequately 


                                                 
1 http://dnr.mo.gov/env/apcp/docs/2011monitoringnetwork.pdf 
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characterize ambient SO2 concentrations near emission sources larger than a designated size; 
monitoring pursuant to these regulations will be required to begin in January 2017. The 
department’s current SO2 network will be modified as necessary to be consistent with the SO2 
Data Requirements Final Rule (DRR). The department has indicated if a source chooses to 
monitor, versus modeling, that the source is responsible for the cost of the monitor. However, the 
department will review, and approve the siting of the monitor(s) based on federal regulations and 
oversee the operation of the monitors. Currently, since the DRR is not final and the monitoring 
requirements are still draft, any monitors sited for SO2 are considered Special Purpose Monitors. 
Once the rule is finalized, it is the intention to convert these monitors to SLAMS. In order to 
utilize the data for NAAQS compliance, the monitors will need a minimum of three years of 
monitoring data and the source cannot discontinue the monitor without prior approval from the 
department.   
 
 
2.1 Special Purpose Industrial SO2 & Meteorological Monitoring near the Labadie Energy 
Center 
 
The department’s current SO2 monitoring network (Figure 2.1) was modified to add two special 
purpose SO2 ambient air monitoring sites and two meteorological monitoring stations in an area 
around the Ameren UE Labadie Energy Center, located at 226 Labadie Power Plant Road in 
Franklin, County, MO.  These monitoring sites (see the following table) are operated by Ameren 
UE under a department-approved Quality Assurance Project Plan (QAPP). 
 
Summary of New Special Purpose Monitoring Stations (SPM): 
Monitoring Objective: Source Oriented 
Spatial Scale of representativeness: Middle Scale (100m2 to 0.5 km2) 
Labadie Northwest -SO2. (Lat: 38.5818 Long: -90.865528) 
Labadie Valley NE -SO2, 10 Meter Meteorological Station (Lat: 38.572522 Long: -90.796911) 
Labadie Osage Ridge -Meteorological Station only, anemometers at 56.4 and 90 m levels (Lat: 
38.60586 Long: -90.9362) 
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Figure 2.1. Missouri Statewide SO2 Monitoring Network, 2015 
1-hour NAAQS = 75 ppb 
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In July 2012 the department and Ameren UE technical staff began discussing a potential SO2 
ambient air monitoring project to characterize areas of anticipated 1-hour SO2 ground level 
impact from the Labadie Energy Center and to collect meteorological data suitable for use in 
regulatory dispersion modeling studies of the coal fired power plant’s emission impact.  The 
department anticipated that data from these monitors could potentially be used for several 
purposes including use in a future EPA rulemaking described as the SO2 Data Requirements 
Rule.  The proposed Data Requirements Rule and SO2 implementation strategy is discussed in 
detail at EPA’s website: http://www.epa.gov/oaqps001/sulfurdioxide/implement.html  
 
On March 20, 2015 EPA updated implementation guidance as a result of the March 2, 2015 U.S. 
District Court for the Northern District of California accepting an enforceable order and 
agreement between the EPA and Sierra Club and Natural Resources Defense council.  This 
agreement is intended to resolve litigation related to the deadline for completing the 1-hour SO2 
NAAQS designations process.  Although this agreement and subsequent change in EPA’s 
implementation strategy may limit the potential future use of quality assured SO2 monitoring and 
meteorological data in this area for some purposes, the department believes characterizing 
current air quality and meteorology near the Labadie Energy Center will provide quantifiable and 
useful information to supplement the ongoing 1-hour SO2 NAAQS implementation process.   
 
2.1.1 Analysis and Site Section 
Due to the lack of recent on-site or nearby meteorological data at the Labadie Energy Center, the 
department used a weight of evidence approach to evaluate the siting of the Labadie SO2 
monitors and meteorological stations following guidance in the draft EPA SO2 NAAQS 
Designations, Source-Oriented Monitoring, Technical Assistance Document (TAD) Draft 
December 2013. This evaluation included a review of relative dispersion modeling, local 
meteorological evaluation methodology submitted by Ameren UE, historical departmental 
SLAMS SO2 monitoring data, nearby meteorological stations, and local topography. 
 
As identified in the siting methodology document (Appendix 2) a meteorological monitoring 
station at the Jefferson City, MO regional airport was selected as a representative surface 
meteorological station for relative dispersion modeling analysis. 
 
Figure 2.2 plots the proposed and historical SO2 monitoring sites against the dispersion modeling 
output used for an on-site evaluation trip on November 1, 2012. 
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Figure 2.2. Proposed and Historical Monitoring Sites, 2012 


 
 
The former MDNR ambient air monitoring sites known as Augusta (AQS #29-183-0009) and 
Augusta Quarry (AQS # 29-183-0010) were in operation from 1987-1994 and 1994-1998, 
respectively but subsequently discontinued due to relatively low monitored concentrations as 
compared to the previous SO2 NAAQS; their continued operation was no longer required by 
NAAQS compliance monitoring rules in place at that time. Although these former monitoring 
sites show a history of monitoring exceedances of the current 1-hour SO2 NAAQS, the frequency 
of exceedances at the Augusta Quarry site was relatively low; only about 22 1-hour SO2 
exceedances were monitored between 1994 and 1998.  Some of these exceedances occurred on 
the same day, which suggests that this site may not have been located in an area expected to 
monitor frequent high 1-hour SO2 concentrations.  
 
Changes in 1-hour SO2 design value trends over the period indicate that these sites were 
monitoring steep declines in 1-hour SO2 concentrations (Figure 2.3) which was likely due to 
significant emissions reductions at the Labadie Energy Center.  See the SO2 emission trends in 
Figure 2.4.  For reference, the Queeny Park site (AQS# 29-189-0006, 305 WEIDMAN ROAD) 
is not depicted in Figure 2.2 but was located approximately 30 km east-northeast of the Labadie 
Energy Center in St. Louis County and also monitored generally decreasing concentration trends 
over the same period.   
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Figure 2.3. Design Value Trends, Augusta, Augusta Quarry, and Queeny Park 
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Figure 2.4. Labadie SO2 Emissions Trends (Tons per Year [tpy])


 
 
In addition to SO2 monitoring, the Augusta Quarry site had an on-site meteorological station 
monitoring wind speed and wind direction at a height of approximately 7 meters above ground 
level.  However, this station was intended for culpability analysis and not of sufficient quality to 
be used for regulatory dispersion modeling consistent with the requirements of 40 CFR 51 
Appendix W.  Despite the limitations of this historical meteorological data, department staff 
annualized the data set for monitored SO2 concentration trends by wind speed and wind direction 
to compare to more recent area meteorological data obtained from EPA’s AirNowTech system 
and Ameren UE’s monitor siting methodology document. 
 
Figure 2.5 depicts hourly SO2 concentrations vs. the on-site wind direction. 0 or 360 degrees 
indicates winds are blowing from the north, 180 degrees indicates winds blowing from the south, 
270 winds blowing from the West, 90 winds blowing from the east.  The Labadie Energy center 
is located approximately south-southwest of the former Augusta Quarry site.  Figure 2.6 shows 
hourly SO2 concentrations vs. wind speed for the same period.  
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Figure 2.5. SO2 Concentration Trends by Hour vs. the On-Site Wind Direction 


 
 
Figure 2.6. SO2 Concentration Trends by Hour vs. the On-Site Wind Speed 
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Figure 2.7 shows frequency of wind direction at the Augusta Quarry site.  Site evaluation and 
photographic records for this site indicate that there was a stand of trees to the southeast of the 
monitoring site which may explain the low frequency in wind direction from the 50 to 150 
degree sector of wind rose. The frequency of winds from 0 to 50 degrees tends to indicate river 
valley influence since the site was oriented on the bluff where the river valley runs northeast to 
southwest.  However, due to the nearby trees and the low elevation of this anemometer (about 7 
meters above ground level) the department cautions use of this data for some purposes.  
However, it does provide another piece of evidence that local meteorology in this area is 
complex.  
 
Figure 2.7. Former Augusta Quarry Frequency of Wind Direction by Degrees Compass 
(Degrees from North).   


 
 
 
Figure 2.8 shows wind rose plots for other area meteorological stations reporting data to EPA’s 
AirNowTech system (2010-2014).  Several weather stations in the plot have predominant wind 
directions from the southeast:  Pacific (AQS # 29-189-0005), Jefferson City (MADIS-KJEF), 
and MADIS (MADISKFYG) near Dutzow MO.  This result tends to indicate that, in the absence 
of strong synoptic forcing, the river valley will tend to influence local wind flow. 
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Figure 2.8. Wind Rose Plots Surrounding Labadie 
 


 
 


 
 
Department staff also evaluated dispersion modeling by the Sierra Club submitted as comments 
to the department’s 2014 Monitoring Network Plan.  The Sierra Club’s dispersion modeling 
reportedly used the Spirit of St. Louis Airport surface meteorological station (located 
approximately 22 miles northeast of the Labadie Energy Center) for the surface meteorological 
data input. 
 
Figure 2.9 shows the approximate location of proposed Labadie SO2 Monitoring sites relative to 
Sierra Club modeling submitted as public comments to the MO 2014 Monitoring Network Plan. 
The Labadie Valley (NE) site is superimposed on the purple shaded region, suggesting that if this 
modeling is representative of the area one of the proposed monitoring sites is located in an area 
of anticipated high SO2 concentrations. 
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Figure 2.9: Proposed Labadie Monitoring Locations Relative to Sierra Club Modeling 
Results
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2.2 Special Purpose Industrial SO2 & Meteorological Monitoring near the Rush Island Energy 
Center 
 
Discussion has begun between the department and Ameren Missouri regarding special purpose 
SO2 monitoring near the Rush Island generating station in Jefferson County, similar to that 
discussed above near the Labadie generating station. On March 23, 2015 the Department and 
Ameren UE entered into a Consent Agreement (Appendix 3) which included Ameren installing 
and operating an SO2 monitoring network around the Rush Island Energy Center under 
department oversight.   
 
Although the primary objective of the Rush Island ambient air monitoring project is to satisfy the 
terms of the aforementioned Consent Agreement, it is possible that the quality assured 
monitoring data may be used for other future purposes depending on the final outcome of EPA’s 
national implementation strategy for the 2010 1-hour SO2 NAAQS and the pending 
promulgation of the EPA Data Requirements Rule. 
 
On April 29, 2015 Ameren submitted a meteorological and SO2 monitoring site methodology 
document for department review and approval (Appendix 4).  In anticipation of receiving the 
methodology document and monitor siting proposal, department staff visited candidate site 
locations with Ameren staff on March 31, 2015 to determine if the candidate locations meet the 
ambient air monitoring siting criteria of 40 CFR 58 Appendix E.  On May 20, 2015 staff visited 
and evaluated the siting criteria of a third candidate SO2 monitoring location. 
 
Staff reviewed the closest meteorological stations closest to the Rush Island Energy Center and 
confirmed that other meteorological stations show similar wind rose patterns as the Cahokia IL 
station selected for dispersion modeling (figure 2.10). On a regional scale and over longer 
averaging time wind patterns may look similar but for the purposes of dispersion modeling wind 
roses may not be the best tool to compare meteorological patterns. 
 
Due to the lack of historical departmental SO2 monitoring around the Rush Island Energy Center, 
the Rush Island monitoring network design will rely on an evaluation of dispersion modeling 
rather than the weight of evidence approach which was used for the Labadie Energy Center 
monitoring network evaluation. Department staff conducted dispersion modeling in reviewing 
the 3 ambient monitoring sites and 2 meteorological stations Ameren is proposing for this 
project. This modeling review supports the selection of the general areas of monitoring sites 
proposed by Ameren based on their modeling (Appendix 5). 
 
Summary of New Rush Island area Special Purpose Monitoring Stations (SPM): 
Monitoring Objective: Source Oriented 
Spatial Scale of representativeness: Middle Scale (100m2 to 0.5 km2) 
Weaver-AA -SO2. (Lat: 38.144529 Long: -90.304726) 
Natchez -SO2, (Lat: 38.10525 Long: -90.29842)  
Fults, IL, -SO2, 10 Meter Meteorological Station (Lat: 38.15908 Long: -90.22728) 
Rush Tall Tower -Meteorological Station Only, anemometers at 60m and 90m levels (Lat: 
38.11999 Long: -90.28214) 
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Figure 2.10: Meteorological Stations Closest to the Rush Island Energy Center 
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3. National Air Toxics Trends Stations (NATTS), and Other Non-Criteria Pollutant Special 
    Purpose Monitoring 
 
 
3.1 National Air Toxics Trends Stations Monitoring  
 
Routine NATTS monitoring will continue at Blair Street. In addition to the regular NATTS 
monitoring, additional NATTS grant funds are being utilized to support continuing collocation of 
a near real time PM10 Metals Monitor (Xact™ 620) at the Blair Street site to increase 
understanding of the temporal variation of metals in the ambient air (particularly arsenic and 
lead) routinely measured by the time integrated 24-hr filter based PM10 sampling at this site. This 
project is useful in supplementing ambient air monitoring data objectives addressed in EPA’s 
multi pollutant strategy. Continued availability of funding will allow the PM10 Metals Monitor 
(Xact™ 620) to continue for at least the first half of 2016. 
 
 
3.2 Organic and Elemental Carbon Monitor Evaluation Project 
 
The EPA Office of Air Quality Planning and Standards (OAQPS) contacted the EPA Regional 
Office and the state of Missouri about participating in a three year monitor evaluation study 
which began in the summer/fall of 2011. EPA provided the monitor and certain related 
components in exchange for the state providing in-kind staff time to operate and report data to 
the EPA Air Quality System (AQS) from the instrument. The location for the study is the Blair 
St. site, since the site is currently part of the NCore, NATTS and Chemical Speciation 
monitoring programs. The data from the Blair Street site is used extensively in various health and 
air pollution studies.  Since elemental and organic carbon account for a significant amount of the 
particulate matter mass measured at this site at various times, understanding the temporal 
variation in carbon species relative to the 24-hr integrated filter based carbon data will be useful 
in understanding the local source contributions and diurnal variation in the carbon 
concentrations. This project will be useful in supplementing ambient air monitoring data 
objectives addressed in EPA’s multi-pollutant monitoring strategy. 
 
Currently, the preliminary near real-time monitoring data for this monitor is being reported each 
hour to the State of Missouri web page and is being uploaded to AQS.  
 
3.3 Black Carbon 
 
As part of the condition of receiving one time section 103 Grant funds to implement certain sites 
for the near-roadway monitoring network, the department will continue to conduct special 
purpose PM2.5 Black Carbon monitoring at the Forest Park and Blue Ridge I-70 near roadway 
NO2 sites using Aethalometers.     
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4. PM2.5 Monitoring Network 
 
4.1 PM2.5 SLAMS Network 
 
The PM10c (local conditions of ambient temperature and barometric pressure) channel and 
PMcoarse (PM10-2.5 ) channel from the TEOM-1405-DF are being reported for each site as a 
Special Purpose Monitor since they are available simultaneously with the PM2.5 FEM channel. 
The EPA designated the TEOM-1405-DF, operating with firmware version 1.70 and later, as a 
Federal Equivalent Method (FEM) on November 12, 2013 for PM10c and PM10-2.5, 


(http://www.gpo.gov/fdsys/pkg/FR-2013-11-12/pdf/2013-27016.pdf). The Thermo-Fisher 1.70 
firmware version was integrated into the TEOM-1405-DF samplers and the department is 
evaluating the performance of the firmware.  Once they are determined to be successfully 
operating as FEM comparable instruments, the PM10c and PM10-2.5 parameters will provide more 
temporal and spatial coverage for the various fractions of particulate matter at the PM2.5 


monitoring sites in the network.  
 
Network PM2.5 collocated FRM requirements are satisfied at the Blair Street NCore site in St. 
Louis and the Troost site in Kansas City.  The following page reports the FRM/FEM 
Comparability statistics (Class III performance criteria of 40 CFR Part 53) for three years of the 
TEOM-1405-DF (EQPM-0609-182) operating at the Blair Street, St. Louis NCore site. The 
additive and multiplicative bias meets the Class III performance criteria of 40 CFR Part 53. 
 
The TEOM-1405-DF is collocated at the St. Joseph Pump Station site to satisfy the collocation 
requirement for that FEM method. 
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Class III Performance Criteria of 40 CFR Part 53 
Blair Street St. Louis Air Quality System # 29-510-0085 


TEOM-1405-DF, EQPM-0609-182 (PM2.5) 
January 6, 2012 through December 31, 2014 


Source: EPA AirData PM2.5 Continuous Monitor Comparability Assessments 
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IMPROVE Protocol Site; El Dorado Springs 
The EPA has been conducting an assessment of the IMPROVE Protocol Sites in an effort to 
optimize the Chemical Speciation Network (CSN) and create a network that is sustainable going 
forward. As a result of this assessment, EPA is recommending defunding a number of 
monitoring sites. Should these recommendations become final, the state of Missouri will be 
affected at the following sites that are recommended for defunding: El Dorado Springs. EPA is 
currently soliciting feedback regarding their recommendations. These changes are recommended 
to take place in January 2016. Final changes to the CSN network in the state of Missouri will be 
reflected in the 2016 Monitoring Plan 
 
Missouri State University Site (MSU) 
New construction on the campus of Missouri State University in Springfield required relocation 
of the MSU monitoring site in April 2015.  The PM2.5 and PM10 instrument at MSU was 
relocated to the Hillcrest High School site; also in Springfield about 4 miles to the north (see 
Figure 4.1). With winds predominately from the south in the Springfield area as depicted by 
winds at the Joplin Regional Airport below (Figure 4.2), the Hillcrest site is more than likely to 
monitor similar PM2.5 impacts as the MSU site. The Hillcrest site formerly monitored for PM10 
from 1989 to 1999 and the trends were similar to those at MSU (see Figure 4.3). Other potential 
sites were evaluated and discussed with EPA Region VII staff, and relocation to the Hillcrest 
High School site was determined to be the best option.  
 
Figure 4.1. MSU Relocated to Hillcrest 


 
 







2015 Monitoring Network Plan                Missouri Department of Natural Resources 
Rev. 0, June 12, 2015 28


Figure 4.2. Wind Roses from Joplin Regional Airport 


 
 
Figure 4.3. MSU and Hillcrest High School PM10 24-hour Average 1st Maximum 
Concentrations 
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4.2 PM2.5 Chemical Speciation Network (CSN) 
 
PM2.5 speciation sampling is currently being conducted at two locations: Blair Street in St. Louis 
and Arnold West.  Bonne Terre and Liberty have been discontinued as per recommendation from 
the US EPA evaluation of the national speciation network. The sampling schedule at Arnold 
West has been modified to every six days.   
 


 
REVISED PM2.5 MONITORING NETWORK 


 


  


Site Schedule* Type Agency NAAQS
St. Louis


1. Blair St. 1 FRM ESP 24 hr & Annual, NCore PMcoarse


6 Collocated ESP Doubles as PMcoarse collocated sampler


3 Speciation ESP


H TEOM-1405-DF FEM ESP AQI, NCore PM10-2.5 continuous


2. Branch St. H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous (unique middle scale monitor†)


3. South Broadway H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


4. Ladue H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


5. Arnold West 6 Speciation ESP
H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


6. Forest Park (near-roadway) H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous (micro scale monitor)


Kansas City


7. Liberty H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


8. Troost 6 Collocated FRM ESP 24 hr & Annual (Quality Assurance)
H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


9. Blue Ridge I-70 (near-roadway) H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous (micro scale monitor)


10. Richards-Gebaur South H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


Springfield


11. Hillcrest High School H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous


St. Joseph


12. Pump Station H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous
H TEOM-1405-DF FEM ESP Collocated FEM-PM2.5


Outstate


13. El Dorado Springs H TEOM-1405-DF FEM ESP 24 hr & Annual/AQI, PM10-2.5 continuous
3 IMPROVE - Protocol ESP


14. Mingo 3 IMPROVE
Fish & Wildlife 
Service


15. Hercules Glades 3 IMPROVE Forest Service


*  1 = Everday sampling; 3 = Every third day; 6 = Every sixth day; H = Continuous monitoring, hourly data reported.


† The Branch St. Monitor is a unique middle scale impact site and not eligible for comparison to the Annual PM2.5 NAAQS consistent with 40 CFR 58.30.
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5. Ozone Monitoring Network 
 
There are no planned changes to the ozone monitoring network, and ozone monitoring will 
continue to be conducted all year at the Mark Twain State Park (MTSP) site to collect ozone 
background concentrations need for PSD modeling projects and at Blair Street to meet the NCore 
ozone monitoring requirement. The current monitoring network is based on the current ozone 
standard and ground-level ozone air quality monitoring network design requirements. 
 
Proposed changes to the ozone NAAQS were published in the Federal Register on December 18, 
2014, with final regulations expected sometime in late 2015.  The proposed changes include 
reduction in the level of the standard to somewhere in the range of 65 to 70 ppb, an extension of 
the ozone monitoring season in Missouri to include the month of March, a requirement for 
photochemical assessment monitoring stations (PAMS) at NCore sites in nonattainment areas 
starting in 2017, and a requirement for enhanced monitoring in nonattainment areas.  The ozone 
monitoring network will be re-evaluated once these regulations are finalized. 
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Missouri Statewide Ozone (O3) Monitoring Network, 2015  
2008 Primary 8-hour NAAQS = 75 Parts per Billion (ppb) 
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6. PM10 Monitoring Network 
 
As discussed in Section 4, the TEOM-1405-DF monitor has the capability of reporting the PM10c 
along with the PM2.5 FEM measurements. The 1.70 firmware version was integrated into the 
TEOM-1405-DF samplers and the department is evaluating the performance of the samplers 
through data analysis. The number of continuous PM10 monitors comparable to the NAAQS will 
increase by four (4) sites to include Blair Street, Ladue, South Broadway and Forest Park, the 
near roadway site, in the St. Louis area. This will bolster the count toward the PM10 minimum 
monitoring requirements in this CBSA to a total count of ten (10) monitors, as specified in 40 
CFR 58 Appendix D §4.6. 
 
As discussed in Section 4 above, the PM2,5 and PM10 monitor at Missouri State University in 
Springfield was relocated to Hillcrest High School in April 2015.  As discussed in the 2014 
Monitoring Network Plan, the PM10 monitor at Oakville will be moved to Arnold West. 
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Missouri Statewide PM10 Monitoring Network, 2015 
24-hour NAAQS = 150 Micrograms per Cubic Meter (µg/m3)
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7. Nitrogen Dioxide (NO2) Monitoring Network 
 
The department added one near-roadway NO2 monitor to the network in the St. Louis area at the 
Forest Park I-40/64 near-roadway monitoring site on January 1, 2013.  A near-roadway site in 
the Kansas City area at the Blue Ridge I-70 site was added on July 1, 2013.  On January 10, 2015 
the department added a second near-roadway NO2 monitor to the network the St. Louis area at 
the Rider Trail 1-70. The Community-wide monitoring network requirement of 40 CFR 58 
Appendix D, 4.3.3(a) is satisfied by the existing Troost and Margaretta monitoring sites.   
 
EPA has identified the Margaretta NO2 site as one of the minimum of forty additional NO2 
monitoring stations nationwide in any area, inside or outside of CBSAs, above the minimum 
monitoring requirements, with a primary focus on siting these monitors in locations to protect 
susceptible and vulnerable populations.  This requirement is the responsibility of the respective 
Regional Administrators working with their respective states consistent with 40 CFR 58 
Appendix D, 4.3.4(a).  For additional information about this topic consult the following EPA 
website resource: http://www.epa.gov/ttn/amtic/svpop.html 
 
The department added, in 2013, a photolytic NO2 monitor at the Blair Street NCore site, St. 
Louis.  Photolytic NO2 monitoring is identified in EPA’s long term monitoring strategy, and this 
monitoring, supplements the NOy monitoring being conducted at the NCore site.  A photolytic 
NO2 monitor is also being operated at the Forest Park near-roadway monitoring site to evaluate 
the differences between the tradition molybdenum converter based NO2 method and the 
photolytic NO2 method in the near-roadway monitoring environment.   Also, a direct NO2 
instrument on loan from Teledyne API is being temporarily operated for evaluation at the Forest 
Park site. 
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Missouri Statewide Nitrogen Dioxide (NO2) Monitoring Network, 2015 
1-hour NAAQS = 100 ppb 
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7.1 NO2 Near-Roadway Monitoring 
 
7.1.1 Near-Road Monitoring Requirements 
NO2:  The final rule revising the NAAQS to add the 1-hour standard of 100 ppb (3-year average 
of annual 98th percentile), signed 1/22/2010 and published 2/9/2010 requires near-road NO2 
monitoring at two sites in the St. Louis CBSA (population 2.8 million) and one site in the Kansas 
City CBSA (population 2.0 million), based on population and traffic count.  Sites were to be 
identified in the 7/2012 air monitoring plan and begin operation by 1/1/2013.  The schedule was 
revised in a rulemaking published in the Federal Register on March 14, 2013. The revised rule 
now requires that the first St. Louis area near-road site begin operation in January 2014, the 
Kansas City area site begin operation in January 2014, and the second St. Louis area site begin 
operation in January 2015.  Due in large part to receipt of one-time funding for establishment of 
near-road sites, the department established the first St. Louis area site in January 2013, and the 
Kansas City area site was established in July 2013.  The site selection process is described in the 
2013 Monitoring Network Plan, http://dnr.mo.gov/env/apcp/2013monitoringnetworkplan.pdf. 
The second St. Louis area site was established in January 2015 as described below. 
 
7.1.2 Analysis and Site Selection for the Second St. Louis Area Site 
As described in detail in the 2013 Monitoring Network Plan, traffic count information was used 
to identify candidate highway segments for near-roadway monitoring.  One of the identified 
segments was Interstate 70 just west of Interstate 270, with annual average daily traffic of 
approximately 161,000.  The second near-roadway site in the St. Louis area, called Rider Trail S. 
I-70, was installed adjacent to this highway segment, on the north side of I-70, and began 
operation in January 2015. 
 
The first St. Louis area near-roadway site, Forest Park, is located adjacent to I-64 west of 
downtown St. Louis.  Air monitoring results at that site are consistent with commuter traffic, 
heaviest on weekday mornings.  The second site is adjacent to I-70, which extends across the 
United States from Maryland to Utah and carries more through traffic in addition to commuter 
traffic and other local traffic.  Therefore, the fleet mix and congestion patterns relative to time of 
day and day of the week are expected to be different than at the first site.  US EPA Region 7 
monitoring staff were apprised of the site evaluation process and visited all of the candidate 
monitoring sites.  The location adjacent to I-70 was ranked third of five locations considered in 
the St. Louis area; the first-ranked location was the Forest Park site, established on 01/01/2013 as 
the first St. Louis area near-roadway site. 
 
The Rider Trail, I-70 site includes monitoring of NO, NO2, NOx, and meteorological parameters 
and began operation on January 10, 2015.  Figure 7.2-1 shows an aerial photograph of the 
approximate location of the Rider Trail, I-70 site. 
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Figure 7.2-1.  Location of Rider Trail, I-70 near-roadway site.


 
 
 
8. Carbon Monoxide (CO) Monitoring Network 
 
On August 12, 2011, the EPA issued a decision to retain the existing NAAQS for CO.  A final 
rule published on August 31, 2013 requires near-road CO monitoring at one site in the St. Louis 
CBSA by 1/2015 and one site in the Kansas City CBSA by 1/2017.  The department established 
CO monitoring sites at the same time as the NO2 monitoring sites at the two near-roadway sites 
described above. The department has added near-roadway CO monitors to the network at the 
Forest Park I-40/64 and Blue Ridge I-70 near-roadway monitoring sites.  No additional changes 
to the CO monitoring network are proposed in this plan.  
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Missouri Statewide Carbon Monoxide (CO) Monitoring Network, 2015 
1-hour NAAQS = 35 ppm 
8-hour NAAQS = 9 ppm 
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9. Rural National Core 
 
EPA has expressed interest in pursuing the installation and operation of a rural NCore site in 
Missouri. Department staff has suggested that EPA evaluate the Mark Twain State Park Site as a 
candidate for consideration of the rural NCore site due to its location and the historically low 
PM10 and SO2 concentrations measured at the site.  The department is waiting for EPA to 
identify specifically what funding may become available for this project before committing 
additional resources to the project. The department will continue to work with EPA Region VII 
staff to pursue this project at some time in the future.   
 
Currently the department is conducting background monitoring for SO2, PM10, ozone, and  NO, 
NO2, and NOx. Data from monitors at the Mark Twain State Park Site provide background 
ambient air monitoring concentrations for Prevention of Significant Deterioration (PSD) permit 
projects and other potential modeling purposes and other analysis. 
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NETWORK DESCRIPTION/COMPONENTS 
 
See Appendix 1 for the Network Description, which includes the following components. 
 
Site Data 
All ambient air monitoring sites are recorded in the EPA’s Air Quality System database. Data 
includes location data such as latitude & longitude. 


Air Quality System Site Code 


The site code includes a numerical designation for State, county, and individual site. The 
state and county codes are assigned a number based on the alphabetical order of the State 
or county. Site numbers are assigned sequentially by date established in most counties. 
St. Louis County sites also have a division for municipality within St. Louis County. 


Street Address 


The official Post Office address of the lot where the monitors are located. Because not all 
sites are located in cities or towns, the street address is occasionally given as the 
intersection of the nearest streets or highways. 


Geographical Coordinates 


The coordinate system used by Missouri Department of Natural Resources is latitude and 
longitude. 


Air Quality Control Region 


Air Quality Control Regions, or AQCR, are defined by EPA and designates either urban 
regions, like St. Louis or Kansas City, or rural sections of a state, such as northeast or 
southwest Missouri. 
 


AQCR             AQCR Name 
070  Metropolitan St. Louis 
094  Metropolitan Kansas City 
137  Northern Missouri 
138  SE Missouri 
139  SW Missouri 


Core Based Statistical Area 


Core Based Statistical Areas, or CBSA are defined by the U.S. Census Bureau. 
CBSA Code CBSA Name 
00000  Not in a CBSA 
16020  Cape Girardeau-Jackson, MO-IL 
17860  Columbia, MO 
27620  Jefferson City, MO 
27900  Joplin, MO 
28140  Kansas City, MO-KS 
41140  St. Joseph, MO-KS 
41180  St. Louis, MO-IL 
44180  Springfield, MO 
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Monitor Data 
Each monitor is designed to detect a specific chemical pollutant or group of related pollutants. A 
site may have one or many monitors and not all sites will have the same monitors. 


Pollutant 


The common name of the pollutant. “Criteria” pollutants are defined by statute in the 
Clean Air Act. 


Air Quality System Pollutant Code 


Each pollutant has a specific numerical code to distinguish it from others. 
 


Pollutant Code             Pollutant 
14129 Lead – Local Conditions 
42101   Carbon Monoxide 
42401   Sulfur Dioxide 
42406   Sulfur Dioxide 5-min 
42600   Reactive Oxides of N (NOY) 
42601   Nitric Oxide 
42602   Nitrogen Dioxide 
42603   Oxides of Nitrogen 
44201   Ozone 
61103   Resultant Wind Speed 
61104   Resultant Wind Direct 
62101   Outdoor Temperature 
62107   Indoor Temperature 
62201   Relative Humidity 
63301   Solar Radiation 
64101   Barometric Pressure 
68105   Average Ambient Temperature 
68108   Sample Baro Pressure 
81102   PM10 
84313   Black Carbon 
85101   PM10 - LC 
85129   Lead PM10 LC - FRM/FEM 
86101   PMCoarse - LC (FRM Diff) 
86502   Acceptable PMCoarse - LC 
88101   PM2.5 FRM 
88500   PM2.5 Tot Atmospheric 
88501   PM2.5 Raw Data 
88502   PM2.5 AQI/Speciation 
88503   PM2.5 Reference 
61106 Sigma Theta 
62106 Temperature Difference 
65102 Precipitation 
84314 UV Carbon PM2.5 STP 
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85102 Antimony 
85103 Arsenic PM10 LC 
85107 Barium PM10 LC 
85109 Bromine PM10 LC 
85110 Cadmium PM10 LC 
85111 Calcium PM10 LC 
85112 Chromium PM10 LC 
85113 Cobalt PM10 LC 
85114 Copper PM10 LC 
85126 Iron PM10 LC 
85128 Lead PM10 LC 
85132 Manganese PM10 LC 
85136 Nickel PM10 LC 
85142 Mercury PM10 LC 
85154 Selenium PM10 LC 
85160 Tin PM10 LC 
85161 Titanium PM10 LC 
85164 Vanadium PM10 LC 
85166 Silver PM10 LC 
85167 Zinc PM10 LC 
85173 Thallium PM10 LC 
85180 Potassium PM10 LC 
88160 Tin PM10 LC 
88305 OC CSN Unadj PM2.5 LC TOT 
88307 EC CSN Unadj PM2.5 LC TOT 
88312 Total Carbon PM2.5 LC TOT 
88316 Optical EC PM2.5 LC TOT 


 


Parameter Occurrence Code 


The Parameter Occurrence Code (POC) distinguishes between different monitors for the 
same pollutant, most often collocated monitors used for precision and quality assurance. 
For PM2.5, different parameter occurrence codes are assigned to FRM, collocated FRM, 
continuous, and speciation monitors. 


Collocated 


Collocated monitors are used for precision and quality assurance activities, and for 
redundancy for critical pollutants such as ozone. 


Sampling Frequency 


Sampling frequency varies for each pollutant, depending on the nature of the NAAQS 
standard and the technology used in the monitoring method. Most gaseous pollutants, 
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PM2.5 and PM10 monitors use continuous monitoring FEM methods and are averaged over 
one hour. Some particulate pollutants are filter-based FRM methods and averaged over 
one day. 


Scale of Representation 


Each monitor is intended to represent an area with similar pollutant concentration. The 
scales range from only a few meters to many kilometers. 


MIC Microscale - defines the concentration in air volumes associated with area 
dimensions ranging from several meters up to about 100 meters. 


MID Middle - defines the concentration typical of areas up to several city 
blocks in size with dimensions ranging from about 100 meters to 0.5 
kilometers. 


NBR Neighborhood - defines concentrations within an extended area of a city 
that has relatively uniform land use with dimensions in the 0.5 to 4.0 
kilometers. 


URB Urban - defines an overall citywide condition with dimensions on the 
order of 4 to 50 kilometers. 
REG Regional - defines air quality levels over areas having dimensions 
of 50 to hundreds of kilometers. 


Monitor Type 


The monitor's administrative classification as determined by the purpose for the monitor 
in the agency sampling strategy. Assignment of monitor types “NCORE” and “PAMS” is 
limited to EPA Headquarters and is done only after a complete review and approval is 
done for all site/monitor metadata. 


 
 


Code    Description 
 
IMPROVE   IMPROVE or IMPROVE Protocol 
INDEX SITE   (not currently used by MO) 
INDUSTRIAL Used to indicate sites operated by an industry Primary 


Quality Assurance Organization (PQAO) 
NATTS   National Air Toxics Trends Station 
NON-EPA FEDERAL (not currently used by MO) 
NON-REGULATORY Not used for NAAQS Compliance 
PAMS    (not currently used by MO) 
PROPOSED NCORE   
QA COLLOCATED  Collocated to Satisfy 40 CFR Part 58, Appendix A 
SLAMS   State or Local Air Monitoring Station 
SPECIAL PURPOSE  Special Purpose Monitoring Station (SPM or SPMS) 
SUPLMNTL SPECIATION 
TRENDS SPECIATION 
TRIBAL MONITORS (not currently used by MO) 
UNOFFICIAL PAMS  (not currently used by MO) 
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State Monitoring Objective 


Each monitor has a distinct objective such as providing real-time data for public 
awareness or use in determining compliance with regulations.  The state monitoring 
objective provides more information about the purpose of the monitoring in addition to 
the monitor objective required of 40 CFR 58.10(a)(6). 
 


State Objective Code Objective 
AQI   Public Information 
COM   NAAQS Compliance 
MET   Meteorological Data 
RES   Research 
STA   State Standard 
 


Units 


The physical terms used to quantify the pollutant concentration, such as parts per million 
or micrograms per cubic meter. 
 


Unit Code Unit Description 
001  g/m3 
007  parts per million 
008  parts per billion 
011  meters per second 
012  miles per hour 
013  knots 
014  degree, compass 
015  degree Fahrenheit 
016  millbars 
017  degree Celsius 
018  Langleys 
019  percent humidity 
021  inches 
022  inches Mercury 
025  Langleys per minute 
079  Watts/m2 
105  g/m3 LC 
121  parts per trillion 


Monitoring/Analytical Method 


Each monitor relies on a scientific principle to determine the pollutant concentration, 
which is described by the sampling method. Each method code is specific for a particular 
pollutant; therefore a three numeral code may be used for different methods for different 
pollutants. This is required of 40 CFR 58.10(a)(3).   
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Monitoring Objective 
 


This is the primary monitoring objective(s) for the monitoring parameter required of 40 CFR 
58.10(a)(6).  The monitoring Objective is specific to the pollutant.  Some sites may have more 
than one monitoring objective, but the primary objective is listed first. 







 
 


 


 


APPENDIX 1 


 


Missouri Monitoring Network 
Description 


 







Missouri Ambient Air Monitoring Network


MIC          Microscale         Several meters up to about 100 meters           
MID          Middle               100 meters to 0.5 kilometer     
NBR         Neighborhood   0.5 to 4.0 kilometers range      
URB         Urban                4 to 50 kilometers 
REG         Regional           Tens to hundreds of kilometers
COM         NAAQS Compliance                                               
MET         Meteorological Data                                                                      
N/A           Not Applicable                                   
NCore       National Multi-Pollutant Monitoring Stations                                  
NON-A     Non-Ambient Site                                                                           
NON-R     Non-Regulatory                                                                              
RES          Research                                                                              
SLAMS    State and Local Monitoring Stations                                            
SIP           State Implementation Plan
SPEC       Speciation                                                                                                                 
STA          State Standard                                                                      
SPM         Special Purpose Monitoring                                                                                                            
SPP          Special Purpose Project
Buck-Up  A monitor where Quality Assurance/Quality Control is being performed but no data is reported to 
the EPA Air Quality System database unless the primary monitor does not produce a valid measurement. 
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Ameren Labadie & Rush Island


Labadie, Northwest AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.5818  


-90.865528


29-189-9002


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 000


Freq


MSA: 7040 St. Louis, MO-IL


Ameren, Labadie


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


42401Sulfur Dioxide 1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


42406Sulfur Dioxide Max 5-min 
Avg


1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


Labadie, Osage Ridge AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.60586 


-90.9362  


29-189-9003


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 000


Freq


MSA: 7040 St. Louis, MO-IL


Ameren, Labadie


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(90m Probe 
Height)


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(90m - 56.4m 
Probe 
Heights)
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61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61106WD - Sigma Theta 
(Horizontal)


0200142 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


61107WD - Sigma Theta 
(Vertical)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61107WD - Sigma Theta 
(Vertical)


0200142 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


61104Wind Direction - Resultant 0200141 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61104Wind Direction - Resultant 0200142 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


61102Wind Direction - Scalar 0630141 deg1 ClimatronicsMETN/ASPM SPM-Other 
(90m Probe 
Height)


61102Wind Direction - Scalar 0630142 deg1 ClimatronicsMETN/ASPM SPM-Other 
(56.4m Probe 
Height)


61103Wind Speed - Resultant 0200111 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61103Wind Speed - Resultant 0200112 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


61101Wind Speed - Scalar 0630111 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(90m Probe 
Height)
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61101Wind Speed - Scalar 0630112 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(56.4m Probe 
Height)


61109Wind Speed - Vertical 0200111 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(90m Probe 
Height)


61109Wind Speed - Vertical 0200112 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


61110WS - Sigma Theta 
(Vertical)


0200111 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61110WS - Sigma Theta 
(Vertical)


0200112 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(56.4m Probe 
Height)


Labadie, Valley Site AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.572522


-90.796911


29-189-9001


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 000


Freq


MSA: 7040 St. Louis, MO-IL


Ameren, Labadie


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0150161 Millbars1 Instrumental-
Barometric Press 
Transducer


METN/ASPM SPM-Other


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Probe 
Height)


62101Outdoor Temperature 0400173 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(2m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(10m - 2m 
Probe 
Heights)
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65102Precipitation 0140211 inches1 Heated Tipping 
Bucket


METN/ASPM SPM-Other


62201Relative Humidity 0610191 %humidity1 Met One 083DMETN/ASPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


42401Sulfur Dioxide 1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


42406Sulfur Dioxide Max 5-min 
Avg


1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61107WD - Sigma Theta 
(Vertical)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0200141 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(10m Tower)


61102Wind Direction - Scalar 0630141 deg1 ClimatronicsMETN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0200111 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(10m Tower)


61101Wind Speed - Scalar 0630111 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(10m Tower)
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61109Wind Speed - Vertical 0200111 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Tower)


61110WS - Sigma Theta 
(Vertical)


0200111 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


Rush Island, Fults-Site,  IL, (Not operating: under review) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.15908 


-90.22728 


29-000-0000


AQCR: 138 SE Missouri


Elevation (ft): 446


Freq


MSA: 0000 Not in a MSA


To be updated after site approval


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0150161 Millbars1 Instrumental-
Barometric Press 
Transducer


METN/ASPM SPM-Other


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Probe 
Height)


62101Outdoor Temperature 0400173 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(2m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(10m - 2m 
Probe 
Heights)


65102Precipitation 0140211 inches1 Heated Tipping 
Bucket


METN/ASPM SPM-Other


62201Relative Humidity 0610191 %humidity1 Met One 083DMETN/ASPM SPM-Other
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63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


42401Sulfur Dioxide 1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


42406Sulfur Dioxide Max 5-min 
Avg


1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61107WD - Sigma Theta 
(Vertical)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0200141 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(10m Tower)


61102Wind Direction - Scalar 0630141 deg1 ClimatronicsMETN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0200111 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(10m Tower)


61101Wind Speed - Scalar 0630111 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(10m Tower)


61109Wind Speed - Vertical 0200111 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Tower)


61110WS - Sigma Theta 
(Vertical)


0200111 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)
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Rush Island, Natchez (Not Operating: under review) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.10525 


-90.29842 


29-186-9003


AQCR: 138 SE Missouri


Elevation (ft): 505


Freq


MSA: 0000 Not in a MSA


To be updated after site approval


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


42401Sulfur Dioxide 1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


42406Sulfur Dioxide Max 5-min 
Avg


1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


Rush Island, Rush Tall Tower (Not Operating:under Review AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.11999 


-90.28214 


29-186-9002


AQCR: 138 SE Missouri


Elevation (ft): 656


Freq


MSA: 0000 Not in a MSA


To be updated after site approval


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(90m Probe 
Height)


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(60m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(90m - 56.4m 
Probe 
Heights)


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)
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61106WD - Sigma Theta 
(Horizontal)


0200142 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(60m Probe 
Height)


61107WD - Sigma Theta 
(Vertical)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61107WD - Sigma Theta 
(Vertical)


0200142 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(60m Probe 
Height)


61104Wind Direction - Resultant 0200141 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61104Wind Direction - Resultant 0200142 deg1 Vector 
Summation


METN/ASPM SPM-Other 
(60m Probe 
Height)


61102Wind Direction - Scalar 0630141 deg1 ClimatronicsMETN/ASPM SPM-Other 
(90m Probe 
Height)


61102Wind Direction - Scalar 0630142 deg1 ClimatronicsMETN/ASPM SPM-Other 
(60m Probe 
Height)


61103Wind Speed - Resultant 0200111 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61103Wind Speed - Resultant 0200112 m/s1 Vector 
Summation


METN/ASPM SPM-Other 
(60m Probe 
Height)


61101Wind Speed - Scalar 0630111 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(90m Probe 
Height)


61101Wind Speed - Scalar 0630112 m/s1 ClimatronicsMETN/ASPM SPM-Other 
(60m Probe 
Height)
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61109Wind Speed - Vertical 0200111 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(90m Probe 
Height)


61109Wind Speed - Vertical 0200112 m/s1 Electronic 
Averaging


METN/ASPM SPM-Other 
(60m Probe 
Height)


61110WS - Sigma Theta 
(Vertical)


0200111 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(90m Probe 
Height)


61110WS - Sigma Theta 
(Vertical)


0200112 m/s1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(60m Probe 
Height)


Rush Island, Weaver-AA (Not Operating: under review) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.144972


-90.304783


29-186-9001


AQCR: 138 SE Missouri


Elevation (ft): 000


Freq


MSA: 0000 Not in a MSA


To be updated after site approval


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


42401Sulfur Dioxide 1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other


42406Sulfur Dioxide Max 5-min 
Avg


1000081 ppb1 Ultra-violet 
Fluorescence


SPPN/ASPM SPM-Other
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City Utilities


James River South AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.104461


-93.25339 


29-077-0037


AQCR: 139 SW Missouri


Elevation (ft): 1227


Freq


MSA: 7920 Springfield, MO


James River South, Springfield, MO 65804


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


42401Sulfur Dioxide 0600083 ppb1 Pulsed 
Fluorescent


COMMIDIndustrial Source 
Oriented


42406Sulfur Dioxide Max 5-min 
Avg


0600083 ppb1 Pulsed 
Fluorescent


COMMIDIndustrial Source 
Oriented
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Doe Run Buick


Doe Run Buick - Buick NE AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.65214 


-91.11689 


29-093-9008


AQCR: 138 SE Missouri


Elevation (ft): 1423


Freq


MSA: 0000 Not in a MSA


347 Power Lane (Address, Elevation, Lati, and Longi to be confirmed)


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1131051 ug/m^3-LC1/6 Doe Run Mass 
Spectra ICAP


COMMIDIndustrial Source 
Oriented


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


Doe Run Buick - North #5 (NON-A) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.65178 


-91.13094 


29-093-0021


AQCR: 138 SE Missouri


Elevation (ft):


Freq


MSA: 0000 Not in a MSA


Doe Run Buick - North#5, Buick, MO 65439


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1131051 ug/m^3-LC1/6 Doe Run Mass 
Spectra ICAP


COMMIDIndustrial Source 
Oriented
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68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


Doe Run Buick - South #1 (NON-A) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.62400 


-91.12827 


29-093-0016


AQCR: 138 SE Missouri


Elevation (ft):


Freq


MSA: 0000 Not in a MSA


Doe Run Buick - South#1, Buick, MO 65439


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


SIPN/AIndustrial SPM-Other


68105Ambient Temperature 7800172 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


SIPN/AIndustrial QA Collocated


14129Lead (TSP) - LC FRM/FEM 1131051 ug/m^3-LC1/6 Doe Run Mass 
Spectra ICAP


SIPMIDIndustrial Source 
Oriented


14129Lead (TSP) - LC FRM/FEM 1131052 ug/m^3-LC1/6 Doe Run Mass 
Spectra ICAP


SIPMIDIndustrial QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


SIPN/AIndustrial SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


SIPN/AIndustrial QA Collocated
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Doe Run Glover


Doe Run Glover - Big Creek #5 (NON-A) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.471667


-90.689444


29-093-0029


AQCR: 138 SE Missouri


Elevation (ft): 927


Freq


MSA: 0000 Not in a MSA


Doe Run Glover - Big Creek #5, Glover, MO 65439


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1891051 ug/m^3-LC1/6 Inter-Mountain 
Lab, Inc Mass 
Spectra ICAP


COMMIDIndustrial Source 
Oriented


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


Doe Run Glover - Post Office #2 (NON-A) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.486111


-90.69    


29-093-0027


AQCR: 138 SE Missouri


Elevation (ft): 927


Freq


MSA: 0000 Not in a MSA


Doe Run Glover - Post Office #2, Glover,  MO 65439


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


68105Ambient Temperature 7800172 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial QA Collocated
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14129Lead (TSP) - LC FRM/FEM 1891051 ug/m^3-LC1/6 Inter-Mountain 
Lab, Inc Mass 
Spectra ICAP


COMMIDIndustrial Source 
Oriented


14129Lead (TSP) - LC FRM/FEM 1891052 ug/m^3-LC1/6 Inter-Mountain 
Lab, Inc Mass 
Spectra ICAP


COMMIDIndustrial QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial QA Collocated
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Doe Run Herculaneum


Herculaneum, Church Street (NON-A) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.258667


-90.380889


29-099-0024


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 463


Freq


MSA: 7040 St. Louis, MO-IL


951 Church St., Herculaneum, MO 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


68105Ambient Temperature 7800172 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial QA Collocated


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRIndustrial Source 
Oriented


14129Lead (TSP) - LC FRM/FEM 1921052 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRIndustrial QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial QA Collocated


Herculaneum, City Hall (Mott Street) AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.263394


-90.379667


29-099-0020


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 468


Freq


MSA: 7040 St. Louis, MO-IL


Mott Street, Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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68105Ambient Temperature 7800171 deg C1/1 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


68105Ambient Temperature 7800172 deg C1/3 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial QA Collocated


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/1 Inductive 
Coupled Plasma 
Spectrometry


COMMIDIndustrial Source 
Oriented & 
Highest 
Concentration


14129Lead (TSP) - LC FRM/FEM 1921052 ug/m^3-LC1/3 Inductive 
Coupled Plasma 
Spectrometry


COMMIDIndustrial QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/1 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/3 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial QA Collocated


Herculaneum, Dunklin High School AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.26703 


-90.37875 


29-099-9002


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 445


Freq


MSA: 7040 St. Louis, MO-IL


1 Black Cat Dr., Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/3 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/3 Inductive 
Coupled Plasma 
Spectrometry


COMNBRIndustrial Source 
Oriented & 
Population 
Exposure


Monday, May 18, 2015 Page 17 of 72







68108Sample Barometric 
Pressure


7800591 mm (Hg)1/3 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


Herculaneum, North Cross AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.263378


-90.381122


29-099-0023


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 463


Freq


MSA: 7040 St. Louis, MO-IL


North Cross, Herculaneum, MO 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRIndustrial Source 
Oriented & 
Population 
Exposure


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other


Herculaneum, Sherman AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.27176 


-90.37648 


29-099-9004


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 462


Freq


MSA: 7040 St. Louis, MO-IL


460 Sherman St., Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/AIndustrial SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRIndustrial Source 
Oriented
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68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/AIndustrial SPM-Other
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Environmental Services Program (ESP)


Alba AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.2385  


-94.42468 


29-097-0004


AQCR: 139 SW Missouri


Elevation (ft): 965


Freq


MSA: 3710 Joplin, MO


20400 Millwood Rd., Alba, MO 64755


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


Arnold West AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.448581


-90.398436


29-099-0019


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 636


Freq


MSA: 7040 St. Louis, MO-IL


1709 Lonedell Dr., Arnold, MO 63010


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other
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62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other
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61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


Bill's Creek AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.53467 


-91.14857 


29-179-0001


AQCR: 138 SE Missouri


Elevation (ft): 996


Freq


MSA: 0000 Not in a MSA


0.75 mile S. of 3229 County Rd., Boss, MO 65440


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 8030171 deg C1/6 Instrumental-Off 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


8030591 mm (Hg)1/6 Instrumental-Off 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Blair Street AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.656449


-90.198548


29-510-0085


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 450


Freq


MSA: 7040 St. Louis, MO-IL


3247 Blair Street, St. Louis, MO 63107


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 1450171 deg C1/1 R&P 2025 
Sequential 
w/VSCC


COMN/ASLAMS SPM-Other
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68105Ambient Temperature 1450172 deg C1/6 R&P 2025 
Sequential 
w/VSCC


COMN/ASLAMS QA Collocated


68105Ambient Temperature 1270173 deg C1/3 Lo-Vol R&P 2025 
Sequential


COMN/ASLAMS SPM-Other


68105Ambient Temperature 1270174 deg C1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASLAMS QA Collocated


68105Ambient Temperature 7800177 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASLAMS SPM-Other


85102Antimony 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85103Arsenic PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85107Barium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASLAMS SPM-Other


84313Black Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


RESNBRSLAMS Population 
Exposure


85109Bromine PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85110Cadmium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other
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85111Calcium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


42101Carbon Monoxide 0550071 ppm1 Gas Filter Corr 
Thermo Electron


COMNBRNCORE Population 
Exposure


85112Chromium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85113Cobalt PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85114Copper PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


88307EC CSN Unadj PM2.5 LC 
TOT


8671051 ug/m^3-LC1 Sunset LabsRESNBRSLAMS Population 
Exposure


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASLAMS Other (Large 
Shelter)


85126Iron PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRNCORE Population 
Exposure


85128Lead PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85132Manganese PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other
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85142Mercury PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85136Nickel PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


42601Nitric Oxide 6990081 ppb1 Teledyne API 
200 EU/501


COMNBRNCORE Population 
Exposure


42601Nitric Oxide 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMNBRSPM Population 
Exposure


42602Nitrogen Dioxide 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMNBRSPM Population 
Exposure


88305OC CSN Unadj PM2.5 LC 
TOT


8671051 ug/m^3-LC1 Sunset LabsRESNBRSLAMS Population 
Exposure


88316Optical EC PM2.5 LC TOT 8951051 ug/m^3-LC1 Sunset LabRESNBRSLAMS Population 
Exposure


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ANCORE SPM-Other


42603Oxides of Nitrogen 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMNBRSPM Population 
Exposure


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRNCORE Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRNCORE -
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85101PM10 - LC FRM/FEM 1271051 ug/m^3-LC1/3 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS Population 
Exposure


85101PM10 - LC FRM/FEM 1271052 ug/m^3-LC1/6 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS QA Collocated


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 1270011 ug/m^31/3 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 1270012 ug/m^31/6 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS QA Collocated


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1451051 ug/m^3-LC1/1 R&P 2025 
Sequential 
w/VSCC


COMNBRNCORE Population 
Exposure


88101PM2.5 - LC FRM/FEM 1451052 ug/m^3-LC1/6 R&P 2025 
Sequential 
w/VSCC


COMNBRNCORE QA Collocated


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSLAMS Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSLAMS Population 
Exposure
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86101PMCoarse - LC FRM/FEM 1761051 ug/m^3-LC1/3 Thermo 2025 
Sequential PM10-
PM2.5


COMNBRSLAMS Population 
Exposure


86101PMCoarse - LC FRM/FEM 1761052 ug/m^3-LC1/6 Thermo 2025 
Sequential PM10-
PM2.5


COMNBRSLAMS QA Collocated


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


85180Potassium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


42600Reactive Oxides of N 
(NOY)


6990081 ppb1 Teledyne API 
200 EU/501


COMNBRNCORE Population 
Exposure


62201Relative Humidity 0140191 %humidity1 Instrumental-
Hygromer C94 
Probe


METN/ANCORE SPM-Other


68108Sample Barometric 
Pressure


1450591 mm (Hg)1/1 R&P 2025 
Sequential 
w/VSCC


COMN/ASLAMS SPM-Other


68108Sample Barometric 
Pressure


1450592 mm (Hg)1/6 R&P 2025 
Sequential 
w/VSCC


COMN/ASLAMS QA Collocated


68108Sample Barometric 
Pressure


1270593 mm (Hg)1/3 Lo-Vol R&P 2025 
Sequential


COMN/ASLAMS SPM-Other


68108Sample Barometric 
Pressure


1270594 mm (Hg)1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASLAMS QA Collocated


68108Sample Barometric 
Pressure


7800597 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASLAMS SPM-Other
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85154Selenium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85166Silver PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASLAMS SPM-Other


42401Sulfur Dioxide 6000081 ppb1 Ultraviolet 
Fluorenscence 
API 100 EU


COMNBRNCORE Population 
Exposure


42406Sulfur Dioxide Max 5-min 
Avg


6000081 ppb1 Ultraviolet 
Fluorenscence 
API 100 EU


COMNBRNCORE Population 
Exposure


85173Thallium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85160Tin PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


85161Titanium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


88312Total Carbon PM2.5 LC 
TOT


8671051 ug/m^3-LC1 Sunset LabsRESNBRSLAMS Population 
Exposure


84314UV Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


RESNBRSLAMS Population 
Exposure


85164Vanadium PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other
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61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ANCORE SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ANCORE SPM-Other 
(10m Tower)


85167Zinc PM10 LC 8201081 ng/m^3-LC1 Cooper 
Environmental 
Service Model 
Xact 620


RESNBRSPM SPM-Other


Blue Ridge, I-70 AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.047911


-94.450513


29-095-0042


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 960


Freq


MSA: 3760 Kansas City, MO-KS


4018 Harvard Lane, Kansas City, MO 64133


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


84313Black Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


COMMICSPM Source 
Oriented


42101Carbon Monoxide 0550071 ppm1 Gas Filter Corr 
Thermo Electron


COMMICSPM Source 
Oriented


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other
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42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMMICSLAMS Source 
Oriented


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(4m Probe 
Height)


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Probe 
Height)


62101Outdoor Temperature 0400173 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(2m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(10m - 2m 
Probe Height)


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSPM Source 
Oriented


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMICSPM Source 
Oriented
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88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMICSPM Source 
Oriented


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


65102Precipitation 0110211 inches1 BucketMETN/ASPM SPM-Other


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


84314UV Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


COMMICSPM Source 
Oriented


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)
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Bonne Terre AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.90084 


-90.42388 


29-186-0005


AQCR: 138 SE Missouri


Elevation (ft): 840


Freq


MSA: 0000 Not in a MSA


15797 Highway D, Bonne Terre, MO 63628


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMREGSLAMS Regional 
Transport


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


REGSLAMS -


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Branch Street AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.65643 


-90.18977 


29-510-0093


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 422


Freq


MSA: 7040 St. Louis, MO-IL


100 Branch St., St. Louis, MO 63102


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMIDSLAMS Source 
Oriented


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMMIDSLAMS Source 
Oriented


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMIDSLAMS Source 
Oriented


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMIDSLAMS Source 
Oriented


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMIDSPM Source 
Oriented


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMIDSPM Source 
Oriented


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMIDSLAMS Source 
Oriented


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other
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61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


Branson AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


36.70765 


-93.22181 


29-213-0004


AQCR: 139 SW Missouri


Elevation (ft): 1052


Freq


MSA: 0000 Not in a MSA


251 SW. Outer Rd., Branson, MO 65616


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSPM Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSPM -


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)
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Buick NE AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.65212 


-91.11653 


29-093-0034


AQCR: 138 SE Missouri


Elevation (ft): 1458


Freq


MSA: 0000 Not in a MSA


346 Power Lane, Bixby West, MO 65439


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


68105Ambient Temperature 7800172 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM QA Collocated


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMMIDSLAMS Source 
Oriented & 
Highest 
Concentration


14129Lead (TSP) - LC FRM/FEM 1921052 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMMIDSLAMS QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM QA Collocated


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMMIDSPM Source 
Oriented
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42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMMIDSPM Source 
Oriented


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other (6 
meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other (6 
meters)


Carthage AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.19822 


-94.31702 


29-097-0003


AQCR: 139 SW Missouri


Elevation (ft): 986


Freq


MSA: 3710 Joplin, MO


530 Juniper, Carthage, MO 64836


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMMIDSLAMS Source 
Oriented


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(5.5 meters)
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El Dorado Springs AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.70097 


-94.03474 


29-039-0001


AQCR: 139 SW Missouri


Elevation (ft): 965


Freq


MSA: 0000 Not in a MSA


Highway 97 & Barnes Road, El Dorado Springs, MO 64744


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMREGSLAMS Regional 
Transport


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


REGSLAMS -


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMREGSLAMS Regional 
Transport


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMREGSLAMS Regional 
Transport


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMREGSLAMS Regional 
Transport
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88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIREGSPM Regional 
Transport


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIREGSPM Regional 
Transport


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMREGSLAMS Regional 
Transport


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Farrar AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.70264 


-89.698640


29-157-0001


AQCR: 138 SE Missouri


Elevation (ft): 497


Freq


MSA: 0000 Not in a MSA


County Rd. 342, Farrar, MO 63746


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Max Ozone 
Concentration
& Extreme 
Downwind
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44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Fellows Lake AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.319444


-93.204444


29-077-0042


AQCR: 139 SW Missouri


Elevation (ft): 1346


Freq


MSA: 7920 Springfield, MO


4208 E. Farm Rd. 66, Springfield, MO 65803


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMURBSLAMS Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


URBSLAMS -


Finger Lakes AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.07803 


-92.31632 


29-019-0011


AQCR: 137 Northern Missouri


Elevation (ft): 726


Freq


MSA: 1740 Columbia, MO


1505 E. Peabody Road, Columbia, MO 65202


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


Fletcher AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.46889 


-91.08847 


29-179-0002


AQCR: 138 SE Missouri


Elevation (ft): 1256


Freq


MSA: 0000 Not in a MSA


Forest Rd. 2236, Westfork, MO 64498


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 8030171 deg C1/6 Instrumental-Off 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


8030591 mm (Hg)1/6 Instrumental-Off 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Foley AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.0447  


-90.8647  


29-113-0003


AQCR: 137 Northern Missouri


Elevation (ft): 715


Freq


MSA: 7040 St. Louis, MO-IL


#7 Wild Horse, Foley, MO 63347


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Extreme 
Downwind


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Forest City, Exide Levee AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


40.027222


-95.235833


29-087-0008


AQCR: 137 Northern Missouri


Elevation (ft): 904


Freq


MSA: 0000 Not in a MSA


300 S. Washington St., Oregon MO, 64473


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 8030173 deg C1/6 Instrumental-Off 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMMIDSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


8030593 mm (Hg)1/6 Instrumental-Off 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other
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Forest Park AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.631057


-90.281144


29-510-0094


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 531


Freq


MSA: 7040 St. Louis, MO-IL


5600 Clayton Avenue, St. Louis, MO 63110


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


84313Black Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


COMMICSPM Source 
Oriented


42101Carbon Monoxide 0550071 ppm1 Gas Filter Corr 
Thermo Electron


COMMICSPM Source 
Oriented


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


42601Nitric Oxide 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMMICSPM Source 
Oriented


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMMICSLAMS Source 
Oriented


42602Nitrogen Dioxide 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMMICSPM Source 
Oriented
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42602Nitrogen Dioxide 2120083 ppb1 Teledyne Model 
T500U-Direct 
NO2


COMMICSPM Source 
Oriented


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(4m Probe 
Height)


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Probe 
Height)


62101Outdoor Temperature 0400173 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(2m Probe 
Height)


62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(10m - 2m 
Probe Height)


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


42603Oxides of Nitrogen 2000082 ppb1 Teledyne API 
T200UP 
Photolytic


COMMICSPM Source 
Oriented


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSPM Source 
Oriented


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMICSPM Source 
Oriented
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88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQIMICSPM Source 
Oriented


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMMICSLAMS Source 
Oriented


65102Precipitation 0110211 inches1 BucketMETN/ASPM SPM-Other


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASLAMS SPM-Other


84314UV Carbon PM2.5 STP 8940011 ug/m^31 Magee Scientific 
TAPI M633 
Aethalometer


COMMICSPM Source 
Oriented


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)
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Front Street AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.13198 


-94.53128 


29-095-0018


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 728


Freq


MSA: 3760 Kansas City, MO-KS


1331 N. Jackson, Kansas City, MO 64120


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMNBRSLAMS Highest 
Concentration
& Population 
Exposure


Glover AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.48964 


-90.69247 


29-093-0033


AQCR: 138 SE Missouri


Elevation (ft): 881


Freq


MSA: 0000 Not in a MSA


Highway 49, approx. 0.4m South Highways 21/49/72 Intersection, Glover, 63620


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 8030171 deg C1/6 Instrumental-Off 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


8030591 mm (Hg)1/6 Instrumental-Off 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other
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Herculaneum, Dunklin High School AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.26703 


-90.37875 


29-099-0005


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 445


Freq


MSA: 7040 St. Louis, MO-IL


1 Black Cat Dr., Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/3 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/3 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented & 
Population 
Exposure


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/3 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Herculaneum, Mott Street AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.263394


-90.379667


29-099-0027


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 468


Freq


MSA: 7040 St. Louis, MO-IL


Mott Street, Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/1 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


68105Ambient Temperature 7800172 deg C1/2 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM QA Collocated


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other
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14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/1 Inductive 
Coupled Plasma 
Spectrometry


COMMIDSLAMS Source 
Oriented & 
Highest 
Concentration


14129Lead (TSP) - LC FRM/FEM 1921052 ug/m^3-LC1/2 Inductive 
Coupled Plasma 
Spectrometry


COMMIDSLAMS QA Collocated


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/1 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


68108Sample Barometric 
Pressure


7800592 mm (Hg)1/2 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM QA Collocated


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMMIDSLAMS Source 
Oriented & 
Highest 
Concentration


42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMMIDSPM Source 
Oriented & 
Highest 
Concentration


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Herculaneum, Sherman AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.27176 


-90.37648 


29-099-0013


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 462


Freq


MSA: 7040 St. Louis, MO-IL


460 Sherman St., Herculaneum, MO, 63048


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/3 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other
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14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/3 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/3 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Hillcrest High School AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.256069


-93.299692


29-077-0036


AQCR: 139 SW Missouri


Elevation (ft): 1321


Freq


MSA: 7920 Springfield, MO


3319 N. Grant, Springfield, MO 65803


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMURBSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


URBSLAMS -
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85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


Ladue AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.65021 


-90.35036 


29-189-3001


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 528


Freq


MSA: 7040 St. Louis, MO-IL


73 Hunter Ave., Ladue, MO 63124


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)
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61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


Liberty AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.303056


-94.376389


29-047-0005


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 930


Freq


MSA: 3760 Kansas City, MO-KS


Highway 33 & County Home Rd., Liberty, MO 64068


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure
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88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Margaretta AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.673172


-90.239086


29-510-0086


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 514


Freq


MSA: 7040 St. Louis, MO-IL


4520 Margaretta, St. Louis, MO 63105


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMNBRSPM Population 
Exposure


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMNBRSLAMS Population 
Exposure


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMNBRSPM Population 
Exposure


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


COMMIDSLAMS Population 
Exposure


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMNBRSLAMS Population 
Exposure


42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMNBRSLAMS Population 
Exposure


Mark Twain State Park AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.47510 


-91.78899 


29-137-0001


AQCR: 137 Northern Missouri


Elevation (ft): 710


Freq


MSA: 0000 Not in a MSA


20057 State Park Office Rd., Stoutville, MO 65283


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other
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42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMREGSPM General/Back
ground


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMREGSLAMS General/Back
ground


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMREGSPM General/Back
ground


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMREGSLAMS General/Back
ground


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


REGSLAMS -


81102PM10 - STP FRM/FEM 0790013 ug/m^31 R&P SA246B 
TEOM


SIPREGSPM General/Back
ground


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMNBRSPM General/Back
ground


42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMNBRSPM General/Back
ground


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)
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Maryland Heights AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.7109  


-90.4759  


29-189-0014


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 633


Freq


MSA: 7040 St. Louis, MO-IL


13044 Marine Ave., Maryland Heights, MO 63146


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


New Bloomfield AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.70608 


-92.09308 


29-027-0002


AQCR: 137 Northern Missouri


Elevation (ft): 860


Freq


MSA: 0000 Not in a MSA


2625 Meadow Lake View, New Bloomfield, MO, 65063


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -
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Oates AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.56485 


-91.11423 


29-179-0034


AQCR: 138 SE Missouri


Elevation (ft): 1134


Freq


MSA: 0000 Not in a MSA


13155 Highway KK, Boss, MO 65440


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 8030171 deg C1/6 Instrumental-Off 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


8030591 mm (Hg)1/6 Instrumental-Off 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Orchard Farm AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.8994  


-90.44917 


29-183-1004


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 441


Freq


MSA: 7040 St. Louis, MO-IL


2165 Highway V, St. Charles, MO 63301


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMURBSLAMS Extreme 
Downwind


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


URBSLAMS -
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Pacific AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.4902  


-90.7052  


29-189-0005


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 524


Freq


MSA: 7040 St. Louis, MO-IL


18701 Old Highway 66, Pacific, MO 63039


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Pevely AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.2861  


-90.38094 


29-099-0009


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 409


Freq


MSA: 7040 St. Louis, MO-IL


500 Dow Industrial Dr., Pevely, MO 63070


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Pevely North AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.296   


-90.393   


29-099-0026


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 582


Freq


MSA: 7040 St. Louis, MO-IL


Tiarre at the Abbey, Station 150N, Christine Drive, Pevely, MO 63070


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Richards Gebaur - South AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.75976 


-94.57997 


29-037-0003


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 1031


Freq


MSA: 3760 Kansas City, MO-KS


1802 E. 203rd Street, Belton, MO, 64012


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure
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62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)


Rider Trail, I-70 AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.75264 


-90.44884 


29-189-0016


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 488


Freq


MSA: 7040 St. Louis, MO-IL


13080 Hollenberg Drive, Bridgeton, MO 63044


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMMICSLAMS Source 
Oriented


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(10m Probe 
Height)


62101Outdoor Temperature 0400173 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other 
(2m Probe 
Height
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62106Outdoor Temperature Diff 0411161 Temp Diff 
deg C


1 Instrumental: 
Elect or Mach 
Avg Lev 2-Lev1


METN/ASPM SPM-Other 
(10m - 2m 
Probe Height)


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMMICSPM Source 
Oriented


65102Precipitation 0110211 inches1 BucketMETN/ASPM SPM-Other


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


61106WD - Sigma Theta 
(Horizontal)


0200141 deg1 Arithmetic 
Standard 
Deviation


METN/ASPM SPM-Other 
(10m Tower)


61104Wind Direction - Resultant 0650141 deg1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


61103Wind Speed - Resultant 0650121 mph1 Instrumental: RM 
Young Model 
05305


METN/ASPM SPM-Other 
(10m Tower)


Rocky Creek AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.33188 


-94.5806  


29-047-0006


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 993


Freq


MSA: 3760 Kansas City, MO-KS


13131 Highway 169 NE., Smithville, MO 64089


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


Savannah AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.9544  


-94.849   


29-003-0001


AQCR: 137 Northern Missouri


Elevation (ft): 1120


Freq


MSA: 7000 St. Joseph, MO


11796 Highway 71, Savannah, MO 64485


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -


South Broadway AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.5425  


-90.263611


29-510-0007


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 452


Freq


MSA: 7040 St. Louis, MO-IL


8227 South Broadway, St. Louis, MO 63111


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASLAMS SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other
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South Charleston AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


37.122561


-93.263161


29-077-0026


AQCR: 139 SW Missouri


Elevation (ft): 1234


Freq


MSA: 7920 Springfield, MO


5012 S. Charleston, Springfield, MO 65804


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMNBRSLAMS Source 
Oriented


42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMNBRSLAMS Source 
Oriented


St. Joseph Pump Station AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.741667


-94.858333


29-021-0005


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 845


Freq


MSA: 7000 St. Joseph, MO


S. Highway 759, St. Joseph, MO 64501


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 1270173 deg C1/3 Lo-Vol R&P 2025 
Sequential


COMN/ASPM SPM-Other


68105Ambient Temperature 1270174 deg C1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASPM QA Collocated


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other
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64101Barometric  Pressure 0140592 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400172 deg C1 Electronic 
Averaging


METN/ASPM QA Collocated


85101PM10 - LC FRM/FEM 1271051 ug/m^3-LC1/3 Lo-Vol R&P 2025 
Sequential


COMNBRSPM Population 
Exposure


85101PM10 - LC FRM/FEM 1271052 ug/m^3-LC1/6 Lo-Vol R&P 2025 
Sequential


COMNBRSPM QA Collocated


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


85101PM10 - LC FRM/FEM 2081059 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS QA Collocated


81102PM10 - STP FRM/FEM 1270011 ug/m^31/3 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 1270012 ug/m^31/6 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS QA Collocated


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure
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81102PM10 - STP FRM/FEM 2081059 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS QA Collocated


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1821055 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS QA Collocated


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88500PM2.5 Tot Atmospheric 7901052 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM QA Collocated


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901052 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM QA Collocated


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071059 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS QA Collocated


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


62201Relative Humidity 0200192 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM QA Collocated
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68108Sample Barometric 
Pressure


1270593 mm (Hg)1/3 Lo-Vol R&P 2025 
Sequential


COMN/ASPM SPM-Other


68108Sample Barometric 
Pressure


1270594 mm (Hg)1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASPM QA Collocated


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(5.5 meters)


Trimble AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.5306  


-94.556   


29-049-0001


AQCR: 137 Northern Missouri


Elevation (ft): 955


Freq


MSA: 3760 Kansas City, MO-KS


7536 SW. O Highway, Trimble, MO 64492


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMNBRSLAMS Max Ozone 
Concentration


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


NBRSLAMS -
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Troost AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.104722


-94.570556


29-095-0034


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 971


Freq


MSA: 3760 Kansas City, MO-KS


724 Troost (Rear), Kansas City, MO 64106


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 1450171 deg C1/3 R&P 2025 
Sequential 
w/VSCC


COMN/ASPM SPM-Other


68105Ambient Temperature 1270173 deg C1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASPM SPM-Other


64101Barometric  Pressure 0140591 mm (Hg)1 Instrumental-
Barometric 
Sensor


METN/ASPM SPM-Other


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42601Nitric Oxide 0740081 ppb1 Chemiluminescen
ce


COMURBSPM Population 
Exposure


42602Nitrogen Dioxide 0740081 ppb1 Chemiluminescen
ce


COMURBSLAMS Population 
Exposure


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


42603Oxides of Nitrogen 0740081 ppb1 Chemiluminescen
ce


COMURBSPM Population 
Exposure
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85101PM10 - LC FRM/FEM 1271051 ug/m^3-LC1/6 Lo-Vol R&P 2025 
Sequential


COMNBRSPM Population 
Exposure


85101PM10 - LC FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 1270011 ug/m^31/6 Lo-Vol R&P 2025 
Sequential


COMNBRSLAMS Population 
Exposure


81102PM10 - STP FRM/FEM 2081058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88101PM2.5 - LC FRM/FEM 1451051 ug/m^3-LC1/3 R&P 2025 
Sequential 
w/VSCC


COMNBRSLAMS QA Collocated


88101PM2.5 - LC FRM/FEM 1821054 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


88500PM2.5 Tot Atmospheric 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


88503PM2.5 Volatile Channel 7901051 ug/m^3-LC1 FDMS-
Gravimetric 1405-
DF


AQINBRSPM Population 
Exposure


86101PMCoarse - LC FRM/FEM 2071058 ug/m^3-LC1 FMDS-
Gravimetric 1405-
DF


COMNBRSLAMS Population 
Exposure


62201Relative Humidity 0200191 %humidity1 Instrumental-
Computed 
(Indirect)


METN/ASPM SPM-Other


68108Sample Barometric 
Pressure


1450591 mm (Hg)1/3 R&P 2025 
Sequential 
w/VSCC


COMN/ASPM SPM-Other
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68108Sample Barometric 
Pressure


1270593 mm (Hg)1/6 Lo-Vol R&P 2025 
Sequential


COMN/ASPM SPM-Other


42401Sulfur Dioxide 0600081 ppb1 Pulsed 
Fluorescent


COMMIDSLAMS Source 
Oriented


42406Sulfur Dioxide Max 5-min 
Avg


0600081 ppb1 Pulsed 
Fluorescent


COMMIDSLAMS Source 
Oriented


Ursuline North AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.243   


-90.37372 


29-099-0025


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 578


Freq


MSA: 7040 St. Louis, MO-IL


210 Glennon Heights Rd., Crystal City, MO 63019


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


68105Ambient Temperature 7800171 deg C1/6 Instrumental-On 
Site Ambient 
Temperature


COMN/ASPM SPM-Other


14129Lead (TSP) - LC FRM/FEM 1921051 ug/m^3-LC1/6 Inductive 
Coupled Plasma 
Spectrometry


COMNBRSLAMS Source 
Oriented & 
Upwind 
Background


68108Sample Barometric 
Pressure


7800591 mm (Hg)1/6 Instrumental-On 
Site Sample Baro 
Pressure


COMN/ASPM SPM-Other


Watkins Mill State Park AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


39.407419


-94.265142


29-047-0003


AQCR: 094 Metropolitan Kansas City


Elevation (ft): 1009


Freq


MSA: 3760 Kansas City, MO-KS


Watkins Mill Road, Lawson, MO 64062


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective
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62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMURBSLAMS Extreme 
Downwind


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


URBSLAMS -


West Alton AQS Site Number


Latitude:


Longitude:


AQS CodePollutant POC
Back
-Up


Method-
Code  


Unit-
Code


38.8725  


-90.226389


29-183-1002


AQCR: 070 Metropolitan St. Louis


Elevation (ft): 425


Freq


MSA: 7040 St. Louis, MO-IL


General Elecric Store, Highway 94, West Alton, MO 63386


State-
ObjScale Method  Unit


Monitor-
Type


Monitor-
Objective


62107Indoor Temperature 0130171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


62101Outdoor Temperature 0400171 deg C1 Electronic 
Averaging


METN/ASPM SPM-Other


44201Ozone 0470071 ppm1 Ultraviolet 
Photometric


COMURBSLAMS Max Ozone 
Concentration
& Population 
Exposure


44201Ozone 0470072 ppm1 Ultraviolet 
Photometric


BACK-
UP


URBSLAMS -


63301Solar Radiation 0110791 W/m^21 Instrumental-
Pyranometer


METN/ASPM SPM-Other


61104Wind Direction - Resultant 0670141 deg1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)
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61103Wind Speed - Resultant 0670121 mph1 Instrumental: RM 
Young Model 
05103


METN/ASPM SPM-Other 
(10m Tower)
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Discussion of the Methodology for Selection of SO2 and 
Meteorological Monitoring Stations around Ameren 


Missouri's Labadie Energy Center 


Proposed Ambient Monitor Station Locations and Parameters 


Ameren Missouri is proposing to install and operate three ambient air quality monitoring 
stations in the vicinity of the Ameren Missouri Labadie Energy Center located in Franklin County 
Missouri in the Missouri River Valley.  The plant is situated in a section of the Missouri River 
valley which is oriented from northeast to southwest.  Terrain elevations in the area range from 
in the valley around 470' above MSL to over 800' in the surrounding hills just few kilometers 
from the Labadie Energy Center.   We believe that the local meteorology under certain synoptic 
conditions is affected significantly by the presence of this valley where the meteorology 
measured in the valley may differ significantly from that measured on the surrounding elevated 
terrain.   Therefore, Ameren Missouri is proposing to install two separate meteorological 
monitoring stations; one located in the river valley and one on the surrounding elevated 
terrain.    Figure 1 shows the location of the proposed monitoring stations and the overall 
layout of the area.  The proposed stations will include the measured parameters shown in Table 
1 below for the Nw and Ne monitoring stations.  The tower station will have two instrumented 
levels as shown in Table 2. 


. 


Table 1 – Proposed Instrumentation for Nw and Ne Stations 


Monitored Parameter 
Sensor 


Height Above 
Ground Level 


Measurement 
Range 


Locations 


Horizontal Wind Speed 10m 0-125 mph Ne Site 
Horizontal Wind Direction 10m 0° to 360° Ne Site 
Sigma Theta (Standard 
Deviation of Wind Direction) 


10m 0° to 104° Ne Site 


Vertical Wind Speed 10m -25 to +25 mph Ne Site 
Sigma Phi (Standard 
Deviation of Vertical Wind 
Speed; precursor value for 
Sigma ω) 


10m 0 to 25 mph Ne Site 


Ambient air temperature 2m -22 to +122 °F Ne Site 
Temperature Difference 10m (referenced 


to 2m probe) 
-22 to +22 °F Ne Site 


Relative Humidity 10m 0% to 100% Ne Site 
Barometric Pressure 2m 900mb to 1100mb Ne Site 







Precipitation 1m 0 to Unlimited Inches Ne Site 
Global Solar Radiation 2m 0-1495 W/m² Ne Site 
SO2 Analyzer - Ambient: 0-500  ppm Both Sites 


 







Figure 1 
Monitor Locations 







 


Table 2  


Proposed Instrumentation for Tower Station 


Monitored Parameter 
Sensor 


Height Above 
Ground Level 


Measurement 
Range 


Horizontal Wind Speed 56.4m & 90m 0-125 mph 
Horizontal Wind Direction 56.4m & 90m 0° to 360° 
Sigma Theta (Standard 
Deviation of Wind Direction) 


56.4m & 90m 0° to 104° 


Vertical Wind Speed 56.4m & 90m -25 to +25 mph 
Sigma Phi (Standard 
Deviation of Vertical Wind 
Speed; precursor value for 
Sigma ω) 


56.4m & 90m 0 to 25 mph 


Ambient air temperature 56.4m & 90m -22 to +122 °F 
Temperature Difference 90m (referenced 


to 56.4m probe) 
-22 to +22 °F 


 


SO2 Monitoring Station Location Justification: 


In order to determine the best locations for the SO2 monitoring sites, air quality modeling was 
performed using data supplied by The Missouri Department of Natural Resources, Air Program 
(DNR).    The meteorological data selected by the DNR was Jefferson City, MO surface data from 
the local airport and Lincoln, IL upper air for the years 2005-2009. The DNR processed the 
meteorological and ground cover data using EPA models AERMET (Version 11059) and 
AERSURFACE (Version 08009).  With Labadie building height information supplied by Ameren 
the DNR used BPIP to develop inputs for determining building downwash.  In addition the DNR 
developed a receptor grid shown in Figure 2 below.  This receptor grid contains fence line 
receptors around the Labadie Energy Center spaced at 50 m as well gradated gridded receptors 
starting with a 100 m resolution out to ~3.0 km from the center of the plant property; from 
~3.0 km to ~5.7km with a 250 m resolution; from ~5.7 km to ~11.2 km with a 500 m resolution; 
and from ~11.2 km to ~51.2 km with a 1000 m resolution. 


 


 


 


 







 


 


 


 


Figure 2 


DNR Labadie Receptor Locations1 


 


 


                                                           
1 UTM coordinates- Zone 15 







The EPA AERMOD air quality model (Version 12060) was used for this evaluation using the DNR 
developed inputs discussed above and the stack parameter information shown in Table 3.  
While an updated version of AERMOD (Version 14134) is currently available, AERMOD was not 
rerun as the changes made to AERMOD would not effectively change the analysis. This is 
because actual ambient concentrations based on real time emissions are not required for 
selecting monitoring sites and the additional functionality in the updated AERMOD was not 
necessary.   An example AERMOD input file for the year 2005 is shown in Appendix A. 


 The AERMOD air quality model was executed for years 2005-2009 extracting the 4th highest 
SO2 concentration from the highest 1-hour daily SO2 concentration at each receptor for each 
year.  A modeled design value for each receptor shown in Figure 2 was then calculated by 
averaging the five yearly 4th highest concentrations for each receptor.   


In order to determine appropriate locations for the SO2 monitoring sites, two separate sets of 
data were considered. 


1) The results of the AERMOD modeling and, 
2) Wind rose information for various sites in eastern Missouri and the 2005-2009 


modeled meteorological data. 
 


AERMOD Modeling: 


The results of the AERMOD modeling were used to determine 


1) Location of highest modeled SO2 design values 
2) Modeled high concentration locations that were frequently affected by the Labadie 


plume 


Figure 3 shows the areas around the Labadie Energy Center where modeled SO2 design values 
were greater than 75% of the maximum modeled concentration as well as the proposed 
monitoring station locations and the maximum modeled SO2 design value (208.2 ug/m3).  As 
noted above, both the Nw and Ne sites will monitor SO2 with meteorological information being 
monitored at the Ne and Tower sites.  As shown in Figure 3, the Nw site is very near the 
maximum modeled concentration in a field of modeled levels from 90% to 100 % of the 
modeled maximum design value.  The Ne site, while not located at the precise modeled 
maximum for this area, is in a field of modeled design values predicted to be 80 % to 90% of the 
maximum modeled design value as shown in Figure 4.  Because the location of the higher 
modeled values in the area northeast of the Labadie Energy Center is located the middle of an 
actively farmed area, physical access is almost impossible without building additional 
infrastructure to allow access as well as electric power was not available.  However, as 







explained later, the selected site location is appropriate for measuring the highest SO2 levels in 
the valley area and is an optimal for site for meteorological instrumentation.   


Further review of Figures 3 and 4 indicate that maximum modeled concentrations occur for 
receptors between 3-5 Km from the Labadie Energy Center.  The proposed monitor site 
locations are ideally located in this range. 


Table 3 


 Labadie Stack Parameters 


Unit SO2 Rate 
(lb/hr)* 


SO2 Rate 
(g/s) 


Stack 
Height 


(m) 


Stack 
Diameter 


(m) 


Stack Temp 
(oK) 


Stack 
Velocity 


(m/s) 
1 3091.5 389.53 213.36 6.25 443.06 34.72 
2 3091.5 389.53 213.36 6.25 442.49 35.56 
3 3053.5 384.74 213.36 6.25 433.20 34.52 
4 3053.5 384.74 213.36 6.25 441.71 34.95 


*Note the SO2 rate was selected to produce rational ambient levels to be used for establishing 
monitoring locations and does not reflect actual emissions.  
 
An ideal monitor location should be near maximum modeled levels and in an area where 
elevated SO2 levels occur more frequently than other areas.  Utilizing the modeling results we 
looked at the number of times2 receptors exceeded 50% and 75% of the maximum modeled 
design value.  The receptor field for this analysis included only receptors with design values 
greater than 50% of the maximum modeled design value.   Figures 5 and 6 illustrate the number 
of daily max modeled concentrations that exceeded 50% and 75% of the maximum design 
value, respectively.  As can be seen from these figures the proposed Nw site area is the most 
often impacted area.  The proposed Ne site, especially for the modeled concentrations higher 
than 75% of the maximum design value, is also located in an area where the number of 
elevated modeled levels is high.  An area to the southeast of Labadie Energy Center also shows 
a large number of elevated modeled levels but is considerably less in both count and areal 
extent compared to the Nw site area.  Note that we are not proposing to install a monitoring 
site southeast of the Labadie Energy Center even though some higher concentrations and a 
relatively high number of daily max concentrations are being modeled in this area.  As 
mentioned earlier, two distinct terrain elevation regimes exist around the Labadie Energy 
Center; an area of elevated terrain and the valley area.  Since the area northwest of the Labadie 
Energy Center exhibited the highest modeled levels, was most frequently impacted with higher 


                                                           
2 Number of times the maximum modeled daily 1-hour SO2 concentrations exceeded a particular value for the 
years 2005-2009. 







concentrations, and a site that met the siting requirements was available, it was believed that 
an additional elevated terrain site was not necessary (i.e. the area to the southeast).  As 
described below, we believe that the elevated concentrations and elevated frequencies of 
occurrence in the area southeast of the Labadie Energy Center is an artifact of the Jefferson 
City, MO Airport meteorology.                                              


Wind Rose Climatology: 


Another criterion to consider is the representativeness of the actual meteorological data used 
in the modeling simulations.  Monitors are generally placed downwind of the plant for the 
dominant wind directions.  In the St. Louis area typical wind roses generally have significant 
wind direction components from the Southwest to East as is illustrated in Figure 7.  This is also 
noted in Figures 8 and 9 which are additional sites located in eastern Missouri.  While the wind 
roses for these sites are not identical due to local influences, they do show a significant wind 
direction contribution from southeasterly to southwesterly.  


Figure 10 shows a tabulated average wind rose developed from the 2005-2009 meteorological 
data from Jefferson City, MO used in the modeling analysis.  Figure 113 shows a wind rose from 
the Jefferson City, MO Airport for the years 1996-2000, 2001-2005.  While these wind roses are 
for different time periods the wind roses are quite similar showing predominant wind directions 
from the northwest and southeast.  The Jefferson City observation station is located at the 
airport which sits alongside the Missouri River.  The local Missouri river valley in this area is 
oriented from northwest to southeast (See Figure 12).  It appears considering the relative 
dominant directions shown in the wind roses for the Jefferson City, MO Airport that the river 
valley is exerting some influence on the local wind direction as noted by the distinct northwest 
– southeast dominance.    


The Labadie Energy Center is located in the Missouri River valley where the river valley is 
oriented from southwest to northeast.  In the absence of strong synoptic forcing one would 
expect that the local orientation of the valley (as noted for the Jefferson City, MO airport site) 
would have an influence on the wind flows.  As noted above and seen in Figures 10 and 11 for 
Jefferson City, MO airport, the southwest and northeast directions are considerably less 
prevalent than the other directions.  However, despite this low bias of the southwest wind 
direction, modeling produced relatively high SO2 concentrations northeast of the plant.  In light 
of the discussion of typical wind roses for eastern Missouri discussed above (Figures 7-9) we 
would expect the actual measured meteorology in the Labadie plant area to reveal a larger 
contribution of winds from the southwest than those from Jefferson City, MO airport. With this 


                                                           
3 Reproduced from University of Missouri Extension Commercial Agriculture Program – Missouri Agricultural 
Weather Wind Information and Resources. 







increased contribution of winds from the southwest we would expect more opportunities to 
measure above background SO2 concentrations northeast of the Labadie Energy Center in the 
vicinity of the location of the Ne proposed monitoring site location.  Similarly for the Nw 
monitoring site location, again considering the wind roses in Figures 7-9  and the elevated 
terrain, we would expect to see a significant number of measured SO2 concentrations above 
background levels in the vicinity of the Nw monitor proposed location.   


Conversely, because of the expectation that the meteorology in the Labadie area will be similar 
to that of eastern Missouri and the effect of the Missouri river valley orientation we would 
expect a lower frequency of winds from the northwest than that contained in the Jefferson City 
meteorology.  Thus we would expect a lower frequency of monitored SO2 concentrations 
greater than background southeast of the plant than that demonstrated in the modeling 
discussed above. 


Meteorological Tower Locations: 


As mentioned above and shown in Figure 1, the Labadie Energy Center is located in the 
Missouri River valley oriented southwest to northeast and is surrounded by elevated terrain 
(approximately 400’ elevation difference).  Being located in a river valley means that there will 
be periods when the physical shape of the valley will influence the meteorology, especially 
during lower wind speed conditions, wind channeling,  or during surface inversion conditions.  A 
meteorological monitor located in the valley, depending on the depth of the wind field, may 
not always be representative of the meteorological conditions being experienced by the 
physical plume located much higher in the atmosphere.  In an attempt to help characterize the 
meteorology in this area Ameren is proposing to install two meteorological stations; one 
located in the valley at the Ne site and the other at the Tower site on a tall tower located in 
elevated terrain (See Figure 1).  The valley station will be composed of a 10m tower and 
instrumented as described in Table 1.  The second station will be composed of a 105m tower 
instrumented as described in Table 2 and will help characterize the meteorology closer to 
actual plume height.  These two meteorological sites will better allow Ameren to characterize 
the meteorological regime in the vicinity of the Labadie Energy Center. 


Conclusions: 


Based on the modeling results discussed above and the wind direction climatology in the 
Labadie area the selection of the two SO2 monitoring locations and the two meteorological 
tower locations appear to be strategically placed.  Missouri DNR personnel have inspected 
these 3 sites and agree that they meet all of the siting criteria for both the meteorological 
instrumentation as well as the SO2 monitors. These monitor locations, based on the above 







analysis, are in the expected highest SO2 impact areas and, from a meteorological point of view, 
representative of the meteorological forcing being experienced by the Labadie Energy Center. 







 


   







 


 







 


 







 


 







Figure 7 


 







Figure 8 


 







Figure 9 


  







Figure 10 
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Figure 11 
Jefferson City, MO Airport Wind Rose 


 


  







Figure 12 
Jefferson City, MO Airport Location 


 


 
 


Note:  North is up (Courtesy of Google Earth) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 







Appendix A 


AERMOD Input File for 


Year 2005 


 
  







CO STARTING 
CO TITLEONE Ameren Missouri Labadie Facility Actual Base Run 
CO TITLETWO NAD83 Z15 MDNR SO2 SIP Analysis February 28, 2012 
CO MODELOPT DFAULT CONC  
CO AVERTIME 1  
CO POLLUTID SO2 
CO RUNORNOT RUN 
CO FINISHED 
   
SO STARTING 
SO ELEVUNIT METERS 
 
**100%Load 
**All Four Base Load Stacks Were Constructed Prior to December 31, 1970 
**Based Upon 52.21(h) GEP Stack Height = Actual Stack Height 
**Equivalent Stack Diameters for Boiler #3 and Boiler #4 Updated to Reflect Facility Data 
**See Ameren Email to MDNR Dated February 23, 2012 
 
**Original Assumptions 
**Maximum 1-Hour Emission Rate Based Upon 0.5 Lbs SO2 Per mmBTU 
**Four Base Load Units with Two Emergency Generators 
**Generators Not Included In Base Run 1, Intermittent Source 
 
**100% Load 
**Boiler 1 
SO LOCATION B1 Point 688352.17  4270445.59  149.66 
 
**Boiler 2 
SO LOCATION B2 Point 688387.01  4270400.40  149.66 
 
**Boiler 3 
SO LOCATION B3 Point 688435.47  4270332.33  149.66 
 
**Boiler 4 
SO LOCATION B4 Point 688439.28  4270327.43  149.66 
 
SO SRCPARAM B1 389.53    213.36     443.06         34.72      6.25 
SO SRCPARAM B2 389.53    213.36     442.49         35.56      6.25 
SO SRCPARAM B3 384.74    213.36     433.20         34.52      6.25 
SO SRCPARAM B4 384.74    213.35     441.71         34.95      6.25 
 
 
**BPIP Outputs Dated January 11, 2012 
SO BUILDHGT B1         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B1         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B1         78.44   25.37   27.71   78.44   78.44   78.44 
SO BUILDHGT B1         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B1         78.44   78.44   78.44   78.44   78.44   78.44 







SO BUILDHGT B1         78.44   25.37   27.71   78.44   78.44   78.44 
SO BUILDWID B1        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B1        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B1         84.32   43.39   61.83  112.08  144.48  172.49 
SO BUILDWID B1        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B1        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B1         84.32   43.39   61.83  112.08  144.48  172.49 
SO BUILDLEN B1        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B1        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B1        226.12  220.00  229.51  220.81  212.22  197.19 
SO BUILDLEN B1        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B1        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B1        226.12  220.00  229.51  220.81  212.22  197.19 
SO XBADJ    B1        -88.14  -56.63  -23.40   10.55   44.17   41.54 
SO XBADJ    B1         34.41   26.23   17.26    7.76   -1.97  -11.65 
SO XBADJ    B1        -20.97  -30.23  -28.68  -57.59  -69.96  -80.21 
SO XBADJ    B1        -88.02  -93.15  -95.46  -94.86  -91.38 -117.82 
SO XBADJ    B1       -146.49 -170.71 -189.75 -203.02 -210.12 -210.84 
SO XBADJ    B1       -205.15 -189.77 -200.83 -163.22 -142.26 -116.98 
SO YBADJ    B1       -105.39 -104.07  -99.60  -92.09  -81.79  -67.87 
SO YBADJ    B1        -52.81  -36.15  -18.38   -0.06   18.26   36.03 
SO YBADJ    B1         52.71   25.71  -16.96   90.45   98.47  103.50 
SO YBADJ    B1        105.39  104.07   99.60   92.09   81.79   67.87 
SO YBADJ    B1         52.81   36.15   18.38    0.06  -18.26  -36.03 
SO YBADJ    B1        -52.71  -25.71   16.96  -90.45  -98.47 -103.51 
 
 
SO BUILDHGT B2         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B2         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B2         78.44   25.37   78.44   78.44   78.44   78.44 
SO BUILDHGT B2         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B2         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B2         78.44   25.37   78.44   78.44   78.44   78.44 
SO BUILDWID B2        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B2        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B2         84.32   43.39   76.28  112.08  144.48  172.49 
SO BUILDWID B2        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B2        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B2         84.32   43.39   76.28  112.08  144.48  172.49 
SO BUILDLEN B2        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B2        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B2        226.12  220.00  222.69  220.81  212.22  197.19 
SO BUILDLEN B2        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B2        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B2        226.12  220.00  222.69  220.81  212.22  197.19 
SO XBADJ    B2        -49.69  -26.08   -1.68   22.77   46.53   33.97 
SO XBADJ    B2         17.13   -0.23  -17.58  -34.40  -50.17  -64.41 
SO XBADJ    B2        -76.70  -87.24 -100.02 -111.97 -120.52 -125.40 







SO XBADJ    B2       -126.47 -123.70 -117.17 -107.09  -93.74 -110.24 
SO XBADJ    B2       -129.21 -144.25 -154.91 -160.86 -161.93 -158.07 
SO XBADJ    B2       -149.41 -132.76 -122.66 -108.84  -91.71  -71.79 
SO YBADJ    B2        -63.23  -55.88  -46.83  -36.35  -24.78  -11.32 
SO YBADJ    B2          1.57   14.40   26.81   38.39   48.81   57.75 
SO YBADJ    B2         64.93   28.07   72.10   73.17   72.01   68.66 
SO YBADJ    B2         63.23   55.88   46.83   36.35   24.78   11.32 
SO YBADJ    B2         -1.57  -14.40  -26.81  -38.39  -48.81  -57.75 
SO YBADJ    B2        -64.93  -28.07  -72.10  -73.17  -72.01  -68.66 
 
 
SO BUILDHGT B3         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B3         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B3         27.71   27.71   78.44   78.44   78.44   78.44 
SO BUILDHGT B3         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B3         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B3         27.71   27.71   78.44   78.44   78.44   78.44 
SO BUILDWID B3        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B3        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B3         69.54   30.46   76.28  112.08  144.48  172.49 
SO BUILDWID B3        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B3        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B3         69.54   30.46   76.28  112.08  144.48  172.49 
SO BUILDLEN B3        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B3        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B3        230.71  230.36  222.69  220.81  212.22  197.19 
SO BUILDLEN B3        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B3        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B3        230.71  230.36  222.69  220.81  212.22  197.19 
SO XBADJ    B3          8.93   21.31   33.04   43.77   53.16   26.03 
SO XBADJ    B3         -5.13  -36.13  -66.04  -93.94 -118.99 -140.42 
SO XBADJ    B3       -177.41 -174.21 -183.20 -192.51 -195.97 -193.47 
SO XBADJ    B3       -185.09 -171.09 -151.89 -128.08 -100.38 -102.31 
SO XBADJ    B3       -106.95 -108.35 -106.45 -101.32  -93.11  -82.07 
SO XBADJ    B3        -53.30  -56.15  -39.48  -28.30  -16.26   -3.72 
SO YBADJ    B3         -3.69   12.94   29.17   44.52   58.52   71.86 
SO YBADJ    B3         82.11   89.86   94.88   97.01   96.20   92.47 
SO YBADJ    B3        -13.38  -23.94   64.17   50.91   36.11   20.20 
SO YBADJ    B3          3.69  -12.94  -29.17  -44.52  -58.52  -71.86 
SO YBADJ    B3        -82.11  -89.86  -94.88  -97.01  -96.20  -92.47 
SO YBADJ    B3         13.38   23.94  -64.17  -50.91  -36.11  -20.20 
 
 
SO BUILDHGT B4         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B4         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B4         27.71   27.71   78.44   78.44   78.44   78.44 
SO BUILDHGT B4         78.44   78.44   78.44   78.44   78.44   78.44 
SO BUILDHGT B4         78.44   78.44   78.44   78.44   78.44   78.44 







SO BUILDHGT B4         27.71   27.71   78.44   78.44   78.44   78.44 
SO BUILDWID B4        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B4        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B4         69.54   30.46   76.28  112.08  144.48  172.49 
SO BUILDWID B4        195.26  212.09  222.49  226.12  222.88  222.69 
SO BUILDWID B4        220.81  212.22  197.19  176.16  149.79  118.86 
SO BUILDWID B4         69.54   30.46   76.28  112.08  144.48  172.49 
SO BUILDLEN B4        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B4        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B4        230.71  230.36  222.69  220.81  212.22  197.19 
SO BUILDLEN B4        176.16  149.79  118.86   84.32   47.21   76.28 
SO BUILDLEN B4        112.08  144.48  172.49  195.26  212.09  222.49 
SO BUILDLEN B4        230.71  230.36  222.69  220.81  212.22  197.19 
SO XBADJ    B4         13.09   24.61   35.38   45.07   53.39   25.18 
SO XBADJ    B4         -7.03  -39.03  -69.85  -98.54 -124.24 -146.17 
SO XBADJ    B4       -183.47 -180.41 -189.35 -198.42 -201.45 -198.37 
SO XBADJ    B4       -189.26 -174.40 -154.23 -129.39 -100.61 -101.46 
SO XBADJ    B4       -105.05 -105.45 -102.64  -96.72  -87.85  -76.32 
SO XBADJ    B4        -47.23  -49.95  -33.33  -22.39  -10.77    1.18 
SO YBADJ    B4          0.91   18.20   34.92   50.59   64.72   78.01 
SO YBADJ    B4         88.01   95.34   99.78  101.18   99.50   94.81 
SO YBADJ    B4        -12.08  -23.71   63.32   49.01   33.21   16.39 
SO YBADJ    B4         -0.91  -18.20  -34.92  -50.59  -64.72  -78.01 
SO YBADJ    B4        -88.01  -95.34  -99.78 -101.18  -99.50  -94.81 
SO YBADJ    B4         12.08   23.71  -63.32  -49.01  -33.21  -16.39 
 
 
SO SRCGROUP B1 B1 
SO SRCGROUP B2 B2 
SO SRCGROUP B3 B3 
SO SRCGROUP B4 B4 
SO SRCGROUP ALL 
 
SO FINISHED 
 
RE STARTING 
**AERMAP Outputs Dated January 11, 2012 
** AERMAP - VERSION 11103                                              01/11/12 
**                                                                     06:36:24 
**  Ameren Missouri Labadie Plant ELEVATION EXTRACTION 
**  MDNR January 10, 2012 
** A total of      19  NED files were used 
** A total of   16783  receptors were processed 
** DOMAINXY 634731 4213961 15 750639 4327012 15 
** ANCHORXY 689985 4270485 689985 4270485 15 4 
** Terrain heights were extracted by default 
   
RE ELEVUNIT METERS 







 


Receptors left out for brevity 
 
RE FINISHED 
   
ME STARTING 
**AERMET Outputs Dated January 4, 2012 
ME SURFFILE ../met/JEFILX05_AERMINUTE.SFC FREE 
ME PROFFILE ../met/JEFILX05_AERMINUTE.PFL  
ME SURFDATA  03963 2005 Jefferson_City,MO 
ME UAIRDATA  04833 2005 Lincoln, Ill 
ME PROFBASE 167 Meters 
ME FINISHED 
   
OU STARTING 
OU RECTABLE ALLAVE 4  
OU MXDYBYYR All Ameren_Labadie_Only_SO2_1HR_NAQ_Actual_0p5_Load100_05.DAT 
OU SUMMFILE Ameren_Labadie_Only_SO2_1HR_Summary_Actual_0p5_Load100_05.SUM 
OU PLOTFILE 1 ALL 4 Ameren_Labadie_Only_SO2_1HR_NAQ_Actual_0p5_Load100_05.PLT 
OU FINISHED 
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RIGHT OF APPEAL 


Notwithstanding the rights reserved in paragraph 2~ by signing this Consent Agreement, 


Ameren waives any right to appeal, seek judicial review, or otherwise challenge this Consent 


Agreement pursuant to Sections 643.130, 643.085, or 621.250 RSMo, Chapters 536, 643, or 640 


RSMo, 10 CSR 10-1.030, or any other source of law. 


Agreed to: 


MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 


~aL~ KYT3Moore~ Director 
Air Pollution Control Program 


Date: ,.,_.,.__0.....,./__,,~""""'-·······~~·.• /_.._. 1 ...... s,.,.,.. .. _. ---'----'--
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AMEREN MISSOURI 


Chris tse . senior Vice J>resident 
Power O . ..rations and Energy 
Management 
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Analysis of SO2 and Meteorological Monitoring Stations 


around Ameren Missouri's Rush Island Energy Center 


Proposed Ambient Monitor Station Locations and Parameters: 


Ameren Missouri proposes to install and operate three ambient monitoring stations in the 


vicinity of the Ameren Missouri Rush Island Energy Center located in Jefferson County Missouri 


in the Mississippi River Valley.  The Energy Center is located in a section of the Mississippi River 


valley which is oriented from southeast to northwest.  Terrain elevations in the area range from 


approximately 370 feet in the valley to over 750 feet in the surrounding hills just a few 


kilometers from the Rush Island Energy Center.   Local meteorology under certain synoptic 


conditions can be affected significantly by the presence of this valley.  For example, the 


meteorology measured in the valley may differ significantly from that measured on the 


elevated terrain under certain meteorological conditions.   Therefore, Ameren Missouri is 


proposing to install two separate meteorological monitoring stations; one located in the river 


valley and one on the surrounding elevated terrain.    Figure 1 shows the approximate locations 


of the proposed monitoring stations and the overall layout of the area.  The proposed Fults 


monitoring station will include the measured meteorological parameters shown in Table 1 


below as well as SO2 while the Natchez monitoring station southwest of the Rush Island Energy 


Center and the Weaver‐AA site northwest of the Rush Island Energy Center will only monitor 


ambient SO2 concentrations.   The Tall Tower station will have two instrumented levels as 


shown in Table 2 and may require duplicate wind instruments (one either side of the tower) 


due to the width of the tower at the 60 and 90 meter levels.    


Table 1 
Proposed Instrumentation for Fults, Weaver‐AA and Natchez Stations 


 
Monitored Parameter 


Sensor Height Above 
Ground Level 


Measurement Range  Locations 


Horizontal Wind Speed  10m 0‐125 mph Fults Site 


Horizontal Wind Direction  10m 0° to 360° Fults Site 


Sigma Theta (Standard Deviation of 
Wind Direction) 


10m 0° to 104° Fults Site 


Vertical Wind Speed  10m ‐25 to +25 mph Fults Site 


Sigma Phi (Standard Deviation of 
Vertical Wind Speed; precursor value 
for Sigma ω) 


10m 0 to 25 mph Fults Site 


Ambient air temperature  2m ‐22 to +122 °F Fults Site 


Temperature Difference  10m (referenced to 
2m probe) 


‐22 to +22 °F Fults Site 


Relative Humidity  10m 0% to 100% Fults Site 


Barometric Pressure  2m 900mb to 1100mb Fults Site 


Precipitation  1m 0 to Unlimited Inches Fults Site 


Global Solar Radiation  2m 0‐1495 W/m² Fults Site 


SO2 Analyzer  ‐  Ambient: 0‐500  ppm All Three Sites 
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Figure 1 
Proposed Locations for Fults, Weaver, Natchez and the Tall Tower 


Monitoring Sites 
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Table 2  


Proposed Instrumentation for Tower Station 


Monitored	Parameter	
Sensor	Height	
Above	Ground	


Level	
Measurement	Range	


Horizontal	Wind	Speed	 60m &	90m 0‐125 mph
Horizontal	Wind	Direction 60m	&	90m 0° to	360°
Sigma	Theta	(Standard	
Deviation	of	Wind	Direction)	


60m	&	90m 0° to	104°


Vertical	Wind	Speed	 60m	&	90m ‐25	to	+25 mph
Sigma	Phi	(Standard	Deviation	
of	Vertical	Wind	Speed;	
precursor	value	for	Sigma	ω)	


60m	&	90m 0	to	25	mph


Ambient	air	temperature	 60m	&	90m ‐22	to	+122 °F
Temperature	Difference	 90m	(referenced	to	


60m	probe)	
‐22	to	+22 °F


 


SO2 Monitoring Station Location Justification: 


In order to determine the best locations for these sites, air quality modeling was performed for 


the area around Rush Island.    The meteorological data selected was Cahokia, IL surface data 


from the local airport and Lincoln, IL upper air for the years 2009‐2013.  The meteorological and 


ground cover data was processed using EPA models AERMET (Version 14134) and AERSURFACE 


(Version 08009).  Using Rush Island building height information supplied by Ameren, the DNR 


used BPIP to develop inputs used in determining building downwash.  The gridded receptor grid 


shown in Figure 2 below was used to locate areas of higher SO2 concentrations.   This receptor 


grid consists of an 80x80 grid with 250‐m grid spacing.  This resulted in modeling SO2 


concentrations out to 10 km from the Rush Island Energy Center.  As further explained below, 


maximum concentrations occurred generally within 5 km of Rush Island.  This grid spacing is of 


sufficient density to delineate areas where maximum concentrations are expected to occur for 


this type of source and thus where SO2 monitoring systems should be placed. 
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Figure 21 


 


 


The EPA AERMOD air quality model (Version 14134) was used for this evaluation using the 


inputs discussed above and the stack parameter information shown in Table 3.  The default SO2 


                                                            
1 UTM coordinates‐ Zone 15 
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emission rate shown in Table 3 does not reflect actual emissions from Rush Island.  However, 


actual emissions are not required for selecting monitoring sites as the model is used to only 


determine areas where higher concentrations are expected to occur to aid in SO2 monitor 


siting.   An example AERMOD input file for the years 2009‐2013 run is shown in Appendix A. 


In order to determine appropriate locations for the SO2 monitoring sites, two separate sets of 


data were considered. 


1) The results of the AERMOD modeling and, 


2) Wind rose information for various sites in eastern Missouri and the 2009‐2013 


modeled meteorological data. 


 


AERMOD Modeling: 


The results of the AERMOD modeling were used to determine: 


1) Location of highest modeled design (i.e. 4th highest daily) SO2 concentrations; 


2) Modeled high concentration locations that were frequently affected by the Rush 


Island plume. 


The AERMOD air quality model was executed for years 2009‐2013 extracting the 4th highest, 6th 


highest, 8th highest and 10th highest  SO2 concentration from the highest 1‐hour daily SO2 


concentration at each receptor for the 5‐year period.  The modeled design values for the 4th, 


6th, 8th and 10th highest for each receptor as well as the proposed monitoring station locations 


are shown in Figures 3‐6.  As evident from these figures, as you progress from the 4th to the 10th 


highest concentrations, three (3) areas emerge where the most persistent and higher SO2 


concentrations occur: 


(1) An area to the northeast of Rush Island (Fults);  
(2) An area south and southwest of Rush Island (Natchez) and; 
(3) An area to the northwest of Rush Island (Weaver‐AA). 
   


In  further delineation,  Figures 7 and 8 reflect  the areas around the Rush Island Energy Center 


where the modeled SO2 4
th highest design values were greater than 50% and 75% of the 


maximum modeled concentration, respectively, as well as the proposed monitoring station 


locations and the maximum modeled SO2 design value (146.1 ug/m
3).  As noted above, the 


Natchez, Weaver‐AA and Fults sites will monitor SO2 with meteorological information being 


monitored at the Fults and Tall Tower sites.  As shown in Figure 7, all three proposed SO2 


monitoring locations are in, or very near areas of higher modeled SO2 concentrations.  (There is 


an area located to the south of the Rush Island Energy Center where the maximum modeled 


SO2 concentration occurred; however, this area is on an existing industrial plant property with 
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existing SO2 sources.  Monitor locations in this area were not accessible.)  The Fults site 


however is located where modeled SO2 concentrations exceeded 90% of the maximum 


modeled concentrations and the Natchez site near modeled SO2 concentrations that exceed 


80% of the maximum.   


As depicted in Figures 3 thru 8, maximum modeled concentrations occur for receptors generally 


between 3‐5 Km from the Rush Island Energy Center.  The proposed monitor site locations are 


ideally located in this range. 


Table 3 


 Rush Island Stack Parameters 


Unit  SO2 Rate 
(lb/hr)* 


SO2 Rate 
(g/s) 


Stack 
Height 
(m) 


Stack 
Diameter 


(m) 


Stack Temp 
(oK) 


Stack 
Velocity 
(m/s) 


1  3968.25  500.0  204.97  6.31  428.72  33.02 


2  3968.25  500.0  204.97  6.31  436.11  32.97 


Aux Blr  70.0  8.82  84.58  1.52  577.59  10.06 
 
*Note the SO2 rate was selected to produce rational ambient levels to be used for establishing 
monitoring locations and does not reflect actual emissions.  
 


An ideal monitor location should be near maximum modeled levels and in an area where 


elevated SO2 levels occur more frequently than other areas.  Utilizing the modeling results, we 


developed an analysis of the number of times2 receptors exceeded 50% and 75% of the 


maximum modeled design value.  The receptor field for this analysis included all receptors.   


Figures 9 and 10 illustrate, respectively, the number of daily maximum modeled concentrations 


that exceeded 50% and 75% of the maximum modeled SO2 concentrations. As can be seen from 


these figures, the proposed SO2 monitoring sites are located in areas most often impacted. For 


greater than 50% of the maximum modeled concentration, all three SO2 monitoring sites are 


located where counts were greater than 70 over the 5‐year period.  For greater than 75% of the 


maximum modeled concentration, the Natchez and Weaver‐AA sites are located in areas with 


over 20 counts and the Fults site is in an area with over 35 counts over the 5‐year period.  Due 


to access issues, it is not possible to install a monitoring site south of the Rush Island Energy 


Center where some higher concentrations and higher counts have been modeled.    


 


                                                            
2 Number of times the maximum modeled daily 1‐hour SO2 concentrations exceeded a particular value for the 
years 2009‐2013. 
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Wind Rose Climatology: 


Another criterion to consider is the representativeness of the actual meteorological data used 


in the modeling simulations.  Monitors are generally placed downwind of the plant for the 


dominant wind directions.  In the St. Louis area, typical wind roses generally have significant 


wind direction components from the southwest to east as is illustrated in Figure 11.  This is also 


noted in Figure 12 (Cape Girardeau, MO) for a meteorological station located in southeastern 


Missouri.  While the wind roses for these sites are not identical due to local influences, they do 


show a significant wind direction contribution for the southeasterly to southwesterly wind 


direction sectors.  


Figure 13 shows a tabulated average wind rose developed from the 2009‐2013 meteorological 


data from the Cahokia, IL airport used in the modeling analysis.  This wind rose shows similar 


direction tendencies with those of the Figures 11 and 12 with a dominance of wind directions 


from southwest to southeast and with lesser tendencies from the east and west.  


The Rush Island Energy Center is located in the Mississippi River valley where the river valley is 


oriented from southeast to northwest as illustrated in Figure 1.  In the absence of strong 


synoptic forcing, one would typically expect that the local orientation of the valley would have 


an influence on the wind flows.  In light of the discussion of typical wind roses for eastern 


Missouri discussed above (Figures 11‐12),  we would expect the actual measured meteorology 


in the Rush Island Energy Center area to exhibit a strong contribution of winds from the 


southeast quite similar to those of the Cahokia, IL airport.  With this contribution of winds from 


the southeast, we would expect significant opportunities to measure above‐background SO2 


concentrations northwest of the Rush Island Energy Center in the vicinity of the location of the 


Weaver‐AA proposed monitor location.  Similarly, for the Fults monitor location, again 


considering the wind roses in Figures 11‐12 (representing eastern Missouri wind roses), we 


expect a significant number of measured SO2 concentrations above background levels in the 


vicinity of the proposed Fults monitor location.  While the wind roses discussed above show a 


lesser directional contribution from the northeast, based on the modeling discussed above, the 


meteorological conditions with a northeasterly flow are conducive to higher SO2 concentrations 


in the vicinity of the Natchez monitoring site. 


Meteorological Tower Locations: 


The Rush Island Energy Center is located in the Mississippi River valley oriented southeast to 


northwest and is surrounded by elevated terrain (approximately 380’ elevation difference).  


Being located in a river valley means that there will be periods when the physical shape of the 


valley will influence the meteorology especially during lower wind speed conditions, wind 


channeling or surface inversion conditions.  Accordingly, depending on the depth and vertical 
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shear of the wind field, a meteorological monitor located in the valley may not be 


representative of the meteorological conditions being experienced by the physical plume which 


is located much higher in the atmosphere.   


Due to land constraints in the valley that prevent a tall meteorological tower installation near 


the plant, and in order to characterize the meteorology in this area, Ameren is proposing to 


install two meteorological stations; one located in the valley at the Fults site and the other at 


the Tall Tower site on a tall (>90 meters) tower located in elevated terrain (see Figure 1).  The 


Fults monitoring station will be composed of a 10 meter tower and instrumented as described 


in Table 1.  The second station will be composed of a 90 meter plus tower instrumented as 


described in Table 2 and will help characterize the meteorology closer to actual plume height.  


These two meteorological sites will allow Ameren to improve the characterization of the 


meteorological regime in the vicinity of the Rush Island Energy Center. 


The suggested approach for AERMOD modeling with the two meteorological stations will be to 


use the 10‐m data from the Fults station, supplemented by the upper levels from the Tall Tower 


site, with anemometer heights adjusted for height above the valley.  This adjustment is 


consistent with EPA’s recommendations3 for AERMOD modeling with a tall meteorological 


tower similarly sited for the Portland Generating Station in eastern Pennsylvania, for which EPA 


recommended that the effective heights of the upper level winds should be increased to 


account for their height above the valley. 


Conclusions: 


Based on the modeling results discussed above and the wind direction climatology in the Rush 


Island area, the selection of the three (3) SO2 monitoring locations and the two (2) 


meteorological tower locations appear to be strategically placed.  These monitor locations 


based on the above analysis are in the expected areas of highest SO2 impact and from a 


meteorological point of view, representative of the meteorological forcing being experienced 


by the Rush Island Energy Center. 


                                                            
3 http://www.epa.gov/scram001/reports/EPA‐HQ‐OAR‐2011‐0081‐0161.pdf, see pages 8‐10. 
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Figure 3 
SO2 Forth Highest Concentration by Receptor 
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Figure 4 
SO2 Sixth Highest Concentration by Receptor 
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Figure 5 
SO2 Eighth Highest Concentration by Receptor  
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Figure 6 
SO2 Tenth Highest Concentration by Receptor 


 







13 
 


Figure 7 
Receptors Greater Than or Equal to 50% 


Of Max Modeled Design Value 
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Figure 8 
Receptors Greater Than or Equal to 75% 


Of Max Modeled Design Value 
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Figure 9 
Counts of Daily 1‐hr Max Concentrations Greater Than 
50% of Max Modeled Design Value – All Receptors 


(Years 2009‐2013) 
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Figure 10 
Counts of Daily 1‐hr Max Concentrations Greater Than 
75% of Max Modeled Design Value – All Receptors 


(Years 2009‐2013) 
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Figure 11 
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Figure 12 
Cape Girardeau, MO Airport Wind Rose 
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Figure 13 
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Appendix A 


AERMOD Sample Input File for 


Years 2009‐2013 
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CO STARTING 
CO TITLEONE Ameren Missouri kcps 2009‐13 
CO TITLETWO NAD83 Z15 MDNR SO2 SIP Analysis 
CO MODELOPT DFAULT CONC  
CO AVERTIME 1  
CO POLLUTID SO2 
CO RUNORNOT RUN 
CO FINISHED 
   
SO STARTING 
SO ELEVUNIT METERS 
 
**100% LOAD 
**met kcps minute data 2009‐13 
**Rush Island 
** 
 
**100% Load 
 
**NAA SOURCES                   
**Boiler #1 Rush Island 
SO LOCATION RB1 POINT 739918.06  4223889.95 125.27 
**Boiler #2 
SO LOCATION RB2 POINT 739922.42  4223893.92 125.27 
**Auxilary Boiler 
SO LOCATION RB3 POINT 739890.00  4224000.00 125.27 
  
** 
** source params 
SO SRCPARAM RB1 500.0   204.97 428.72 33.02 6.31 
SO SRCPARAM RB2 500.0   204.97 436.11 32.97 6.31 
SO SRCPARAM RB3  8.82 84.58  577.59 10.06 1.52 
       
**BPIP Outputs Dated January 23, 2012 ‐ Rush Island 
SO BUILDHGT RB1         81.99   81.99   27.93   27.93   27.93   27.93 
SO BUILDHGT RB1         27.93   27.93   81.99   81.99   81.99   81.99 
SO BUILDHGT RB1         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB1         81.99   81.99   27.93   27.93   27.93   27.93 
SO BUILDHGT RB1         27.93   27.93   81.99   81.99   81.99   81.99 
SO BUILDHGT RB1         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDWID RB1         92.65   83.82   85.03   81.01   74.53   79.12 
SO BUILDWID RB1         83.63   85.61   89.11   96.27  100.50  101.68 
SO BUILDWID RB1         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDWID RB1         92.65   83.82   85.03   81.01   74.53   79.12 
SO BUILDWID RB1         83.63   85.61   89.11   96.27  100.50  101.68 
SO BUILDWID RB1         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDLEN RB1         96.27  100.50   69.62   63.81   56.06   62.70 
SO BUILDLEN RB1         69.55   75.23   98.67   92.65   83.82   72.44 
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SO BUILDLEN RB1         58.86   45.72   55.29   68.14   79.24   89.11 
SO BUILDLEN RB1         96.27  100.50   69.62   63.81   56.06   62.70 
SO BUILDLEN RB1         69.55   75.23   98.67   92.65   83.82   72.44 
SO BUILDLEN RB1         58.86   45.72   55.29   68.14   79.24   89.11 
SO XBADJ    RB1         19.30    3.72  ‐39.43  ‐46.66  ‐52.47  ‐61.55 
SO XBADJ    RB1        ‐69.39  ‐76.06 ‐108.43 ‐118.27 ‐124.52 ‐126.99 
SO XBADJ    RB1       ‐125.60 ‐122.61 ‐126.65 ‐128.87 ‐127.48 ‐123.40 
SO XBADJ    RB1       ‐115.57 ‐104.22  ‐30.20  ‐17.16   ‐3.60   ‐1.15 
SO XBADJ    RB1         ‐0.16    0.83    9.76   25.62   40.70   54.55 
SO XBADJ    RB1         66.74   76.90   71.37   60.73   48.24   34.29 
SO YBADJ    RB1         71.95   82.61   46.79   45.37   42.58   38.29 
SO YBADJ    RB1         33.10   26.90   78.84   67.43   53.97   38.87 
SO YBADJ    RB1         22.58    5.61  ‐11.59  ‐28.45  ‐44.45  ‐59.10 
SO YBADJ    RB1        ‐71.95  ‐82.61  ‐46.79  ‐45.37  ‐42.58  ‐38.29 
SO YBADJ    RB1        ‐33.10  ‐26.90  ‐78.84  ‐67.43  ‐53.97  ‐38.87 
SO YBADJ    RB1        ‐22.58   ‐5.61   11.59   28.45   44.45   59.10 
 
 
SO BUILDHGT RB2         81.99   27.93   27.93   27.93   27.93   27.93 
SO BUILDHGT RB2         27.93   27.93   81.99   81.99   81.99   81.99 
SO BUILDHGT RB2         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB2         81.99   27.93   27.93   27.93   27.93   27.93 
SO BUILDHGT RB2         27.93   27.93   81.99   81.99   81.99   81.99 
SO BUILDHGT RB2         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDWID RB2         92.65   86.47   85.03   81.01   74.53   79.12 
SO BUILDWID RB2         83.63   85.61   89.11   96.27  100.50  101.68 
SO BUILDWID RB2         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDWID RB2         92.65   86.47   85.03   81.01   74.53   79.12 
SO BUILDWID RB2         83.63   85.61   89.11   96.27  100.50  101.68 
SO BUILDWID RB2         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDLEN RB2         96.27   76.08   69.62   63.81   56.06   62.70 
SO BUILDLEN RB2         69.55   75.23   98.67   92.65   83.82   72.44 
SO BUILDLEN RB2         58.86   45.72   55.29   68.14   79.24   89.11 
SO BUILDLEN RB2         96.27   76.08   69.62   63.81   56.06   62.70 
SO BUILDLEN RB2         69.55   75.23   98.67   92.65   83.82   72.44 
SO BUILDLEN RB2         58.86   45.72   55.29   68.14   79.24   89.11 
SO XBADJ    RB2         14.63  ‐38.98  ‐45.04  ‐52.50  ‐58.36  ‐67.31 
SO XBADJ    RB2        ‐74.85  ‐81.04 ‐112.79 ‐121.88 ‐127.26 ‐128.78 
SO XBADJ    RB2       ‐126.38 ‐122.37 ‐125.39 ‐126.63 ‐124.33 ‐119.43 
SO XBADJ    RB2       ‐110.90  ‐37.10  ‐24.58  ‐11.31    2.30    4.61 
SO XBADJ    RB2          5.29    5.81   14.12   29.22   43.44   56.34 
SO XBADJ    RB2         67.52   76.66   70.11   58.49   45.09   30.32 
SO YBADJ    RB2         75.55   49.52   48.58   46.16   42.34   37.03 
SO YBADJ    RB2         30.86   23.75   74.87   62.76   48.75   33.25 
SO YBADJ    RB2         16.74   ‐0.28  ‐17.35  ‐33.90  ‐49.43  ‐63.46 
SO YBADJ    RB2        ‐75.55  ‐49.52  ‐48.58  ‐46.16  ‐42.34  ‐37.03 
SO YBADJ    RB2        ‐30.86  ‐23.75  ‐74.87  ‐62.76  ‐48.75  ‐33.25 
SO YBADJ    RB2        ‐16.74    0.28   17.35   33.90   49.43   63.46 
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SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDHGT RB3         81.99   81.99   81.99   81.99   81.99   81.99 
SO BUILDWID RB3         92.65   83.82   72.44   58.86   45.72   55.29 
SO BUILDWID RB3         68.14   79.24   89.11   96.27  100.50  101.68 
SO BUILDWID RB3         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDWID RB3         92.65   83.82   72.44   58.86   45.72   55.29 
SO BUILDWID RB3         68.14   79.24   89.11   96.27  100.50  101.68 
SO BUILDWID RB3         99.77   94.83   98.46  101.62  101.69   98.67 
SO BUILDLEN RB3         96.27  100.50  101.68   99.77   94.83   98.46 
SO BUILDLEN RB3        101.62  101.69   98.67   92.65   83.82   72.44 
SO BUILDLEN RB3         58.86   45.72   55.29   68.14   79.24   89.11 
SO BUILDLEN RB3         96.27  100.50  101.68   99.77   94.83   98.46 
SO BUILDLEN RB3        101.62  101.69   98.67   92.65   83.82   72.44 
SO BUILDLEN RB3         58.86   45.72   55.29   68.14   79.24   89.11 
SO XBADJ    RB3        ‐84.21  ‐90.10  ‐93.25  ‐93.57  ‐91.04  ‐91.54 
SO XBADJ    RB3        ‐90.53  ‐86.77  ‐80.37  ‐71.53  ‐60.52  ‐47.66 
SO XBADJ    RB3        ‐33.36  ‐20.27  ‐17.32  ‐15.86  ‐14.23  ‐13.35 
SO XBADJ    RB3        ‐12.06  ‐10.40   ‐8.43   ‐6.20   ‐3.79   ‐6.92 
SO XBADJ    RB3        ‐11.09  ‐14.92  ‐18.30  ‐21.12  ‐23.30  ‐24.78 
SO XBADJ    RB3        ‐25.50  ‐25.44  ‐37.97  ‐52.28  ‐65.01  ‐75.76 
SO YBADJ    RB3         25.20   18.61   11.44    3.93   ‐2.59  ‐10.33 
SO YBADJ    RB3        ‐18.21  ‐25.39  ‐31.21  ‐36.07  ‐39.85  ‐42.41 
SO YBADJ    RB3        ‐43.68  ‐43.63  ‐42.31  ‐39.72  ‐35.92  ‐31.03 
SO YBADJ    RB3        ‐25.20  ‐18.61  ‐11.44   ‐3.93    2.59   10.33 
SO YBADJ    RB3         18.21   25.39   31.21   36.07   39.85   42.41 
SO YBADJ    RB3         43.68   43.63   42.31   39.72   35.92   31.03 
**‐‐‐‐‐‐‐‐‐‐‐End Rush Island 
 
SO SRCGROUP RB1 RB1 
SO SRCGROUP RB2 RB2 
SO SRCGROUP RBAX RB3  
SO SRCGROUP ALL 
 
SO FINISHED 
** AERMAP ‐ VERSION 11103                                              08/01/14 
**                                                                     13:41:09 
**  Ameren Rush Island area ELEVATION EXTRACTION 
**  Ameren AUG 1, 2014 
** A total of       1  NED files were used 
** A total of    6400  receptors were processed 
** DOMAINXY 710000 4210000 15 750000 4255000 15 
** ANCHORXY 722000 4225000 722000 4225000 15 4 
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** Terrain heights were extracted by default 
 
RE STARTING 
RE ELEVUNIT METERS 
RE GRIDCART RSH250 STA 
RE GRIDCART RSH250 XYINC 729500. 80 250. 4213500. 80  250. 
   GRIDCART RSH250   ELEV    1    266.6    254.8    240.9    246.5    229.8    242.8 
   GRIDCART RSH250   ELEV    1    220.4    249.4    233.0    252.6    252.4    255.2 
   GRIDCART RSH250   ELEV    1    255.9    256.7    241.1    259.4    255.6    248.2 
   GRIDCART RSH250   ELEV    1    242.5    229.0    212.9    211.6    198.1    204.4 
   GRIDCART RSH250   ELEV    1    197.0    204.8    210.5    211.2    210.8    196.6 
   GRIDCART RSH250   ELEV    1    186.6    195.8    187.1    184.7    166.4    168.2 
   GRIDCART RSH250   ELEV    1    162.1    158.1    163.3    193.8    193.3    174.1 
   GRIDCART RSH250   ELEV    1    162.5    145.5    150.9    154.3    161.7    165.8 
   GRIDCART RSH250   ELEV    1    174.1    158.0    167.4    177.6    192.1    184.7 
   GRIDCART RSH250   ELEV    1    223.3    237.6    214.0    216.6    212.5    204.7 
   GRIDCART RSH250   ELEV    1    202.0    204.6    173.2    187.4    162.6    158.8 
   GRIDCART RSH250   ELEV    1    128.0    125.4    124.1    116.4    116.4    116.7 
   GRIDCART RSH250   ELEV    1    130.5    115.4    176.5    181.7    155.9    124.2 
   GRIDCART RSH250   ELEV    1    171.2    131.7 
   . 
   . 
   . 
   . 
   GRIDCART RSH250   HILL   80    133.8    128.4    169.6    260.5    260.5    260.5 
   GRIDCART RSH250   HILL   80    260.5    260.5    260.5    260.5    260.5    260.5 
   GRIDCART RSH250   HILL   80    119.8    118.6    119.7    123.9    119.6    118.7 
   GRIDCART RSH250   HILL   80    118.0    118.5    118.2    118.4    117.3    118.3 
   GRIDCART RSH250   HILL   80    117.1    116.4    118.6    116.9    117.2    117.0 
   GRIDCART RSH250   HILL   80    119.4    119.0    119.8    120.3    120.4    121.2 
   GRIDCART RSH250   HILL   80    122.2    123.8    196.5    196.7    221.5    221.5 
   GRIDCART RSH250   HILL   80    226.2    226.2    226.2    226.2    214.8    193.4 
   GRIDCART RSH250   HILL   80    196.8    185.9    185.9    196.0    181.7    183.9 
   GRIDCART RSH250   HILL   80    184.2    183.2    184.8    188.2    193.1    200.0 
   GRIDCART RSH250   HILL   80    206.6    206.6    215.1    214.2    217.8    225.7 
   GRIDCART RSH250   HILL   80    225.4    219.3    219.5    222.3    220.2    213.3 
   GRIDCART RSH250   HILL   80    213.3    214.2    206.6    209.6    210.4    206.6 
   GRIDCART RSH250   HILL   80    209.7    209.1 
RE GRIDCART RSH250 END 
    
RE FINISHED 
   
ME STARTING 
**AERMET Outputs 2009‐13 Kcps‐ ILX 
ME SURFFILE ../metdata/KCPSILX‐MIN‐2009‐13.SFC FREE 
ME PROFFILE ../metdata/KCPSILX‐MIN‐2009‐13.PFL  
ME SURFDATA  03960 2009 Columbia, Ill 
ME UAIRDATA  04833 2009 Lincoln, Ill 
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ME PROFBASE 126 Meters 
ME FINISHED 
   
OU STARTING 
OU RECTABLE 1 4th  
Ameren_hercu_Meramec_Only_SO2_1HR_Daily_Max_Base_Actual_Load100_05.DAT 
OU SUMMFILE Ameren_rushonly_SO2_1HR_Summary_Load100_kcps09‐13.SUM 
OU MAXDCONT ALL 4 4 maxdaily_SO2_cont_rushonly_kcps09‐13.txt 
OU PLOTFILE 1 ALL 4 Ameren_rushonly_SO2_Load100_kcps09‐13.PLT 
OU FINISHED 
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Review of proposed SO2 and meteorological monitoring stations around Ameren Missouri’s 
Rush Island Energy Center 


 


Introduction 


The purpose of this review is to evaluate the proposed selection of SO2 and meteorological 
monitoring sites around Rush Island Energy Center through air dispersion modeling. The 
intention is to determine if the proposed sites will adequately represent 1) Rush Island Energy 
Center’s SO2 air quality impact and 2) the meteorological conditions surrounding the Rush 
Island facility.  It should be noted that the evaluation of siting criteria under 40 CFR Part 51 is 
conducted separately through the Air Quality Analysis Section of the Air Pollution Control 
Program (APCP).  


Rush Island Energy Center is a coal-fired power station owned and operated by Ameren near 
Festus, Missouri. The energy center is located on the west side of the Mississippi River valley 
floodplain oriented from southeast to northwest, next to the Missouri side of the river bluff. 
Ameren is required to install separate meteorological and SO2 monitors at Rush Island to 
characterize their impact on air quality around the facility per a 2015 Consent Agreement 
entered into by the Missouri Department of Natural Resources and Ameren Missouri on March 
23, 20151. Ameren is proposing to install three ambient monitors and two meteorological 
stations.  An analysis of the proposed monitor locations was submitted to the APCP on April 29, 
20152. 


 


Technical Analysis of Site selection  


SO2 Emission sources 


Rush Island has two base load units (boiler 1 and boiler 2), one auxiliary boiler, one emergency 
fire pump engine and one emergency generator. The two base load units are the major SO2 
emission sources. In the APCP modeling input file, hourly Continuous Emission Monitoring 
System (CEMS) data collected from EPA’s Clean Air Markets Division (CAMD) database for the 
years 2011-2013 for boiler 1 and boiler 2 was used. The auxiliary boiler was also included as a 
point emission source with a constant emission rate of 0.067 g/s (provided by Rush Island and 
as submitted to the Missouri Emissions Inventory System (MoEIS) for the year 2012). It should 
be noted that Ameren’s analysis did not use actual emissions to establish monitoring locations 
but used a static representative emission rate for the boilers. Therefore, the concentration 
values between these two analyses are different.  No interactive sources were included in this 
evaluation. 


                                                 
1 Consent Agreement No. APCP-2015-034 between Ameren Missouri and the Missouri Department of 


Natural Resources 
2 Document submitted on April 29, 2015 by Ameren Missouri entitled “Analysis of SO2 and Meteorological 


Monitoring Stations around Ameren Missouri’s Rush Island Energy Center” 
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Meteorological data and Geographic influence 


Understanding the influence of meteorology on an SO2 source is critical.  Meteorological inputs 
to the dispersion modeling influence how SO2 emissions are dispersed and affects the location 
or locations of maximum ground-level concentrations. APCP’s staff meteorologist evaluated the 
terrain surrounding the Rush Island Energy Center and meteorological data from nearby 
National Weather Service (NWS) stations and made recommendations on: 1) the 
meteorological data sets to be used in air dispersion modeling, and 2) the locations of 
meteorological monitoring sites for the collection of data that accurately depict meteorological 
conditions around the Rush Island Energy Center.  


Representative Meteorological Data (dispersion modeling) 


Representative NWS data was chosen for the dispersion modeling exercise since on-site 
meteorological data will not be available at Rush Island until the new meteorological stations 
have been in operation for some time. Surface elevation meteorological data from the downtown 
St. Louis Airport (Cahokia IL, KCPS) and upper air meteorological data from Lincoln, IL (KILX) 
were chosen as the most representative datasets for Rush Island3.  


Meteorological Tower Locations (monitor placement) 


Meteorological (Met) towers should be located within 3 to 5 km of the Rush Island Energy 
Center to meet proximity guidelines.  The energy center should be visible from the 
meteorological tower(s) location and share as many common ground cover characteristics as 
possible with the Rush Island 1km radius.  At least one meteorological tower should be located 
within the Mississippi River floodplain to capture surface meteorological data, preferably at a 
location at least 2,000 feet from the river bluffs on the Missouri side of the river.  To capture 
higher elevation meteorological data at heights near the top of the Rush Island stack, either a 
tall tower (100m or at stack height, whichever is lower) or an elevated terrain monitor could be 
used.  Siting of an elevated terrain monitor should be near the highest terrain elevation but away 
from the crest of the bluffs (more than 10 meters/30 feet in elevation lower than the nearest 
ridge top).  


Based on the technical analysis of terrain, exposure, surface characteristics, etc., three possible 
locations were identified to capture on-site meteorological data for Rush Island. Figure 1 shows 
the geographical position of these possible areas. They are (not listed in order of preference)4: 


 1) Missouri side of the Mississippi River valley and close to the energy center (Truman 
Access),  


 2) Elevated terrain along the immediate ridges west of Rush Island Energy Center, 
 3) Illinois side of the Mississippi River floodplain.  
                                                 


3 Memorandum from the meteorologist in APCP to file entitled “Recommendation for representative meteorological 
data set for Rush Island Power Plant” (dated May 12, 2015). 


4 Memorandum from the meteorologist in APCP to file entitled “Recommendation for meteorological tower locations 
near the Rush Island Power Plant” (dated May 29, 2015). 
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Ameren’s proposed meteorological monitoring sites are within the areas shown in Figure 1 and 
are expected to provide representative surface meteorological data for the area immediately 
surrounding the Rush Island Energy Center.  
 
 


 


Figure 1. Schematic of Ameren Rush Island onsite meteorological monitoring recommended 
siting areas 


 


Air dispersion modeling 


The location and number of ambient air quality monitors are dependent on several factors 
including topography and meteorology, which affect where areas of high concentration will be 
observed and how often those high concentrations will occur.  Air dispersion modeling was used 
to account for these factors and determine the appropriateness of locations for possible monitor 
site locations. 


The AERMOD model (version 14134) was executed using the meteorological and CEMS 
datasets for the years of 2011-2013.  The resulting 4th highest hourly SO2 concentration at each 
receptor was evaluated.  The modeling results were plotted to determine the areas of high 
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concentration as shown in Figure 2. The results indicate several areas of frequently higher 
concentrations about 2 to 3 miles away from the facility center. These areas are indicated by 
several polygons numbered from 1 to 5 as marked in Figure 2.  The polygons were established 
by including all receptors greater than 90 µg/m3. The range of modeled concentrations and the 
frequency of those concentrations for each area are listed in Table 1.   


Table 1. Distribution of receptor concentrations in the five polygons 
Polygon Identifier 1 2 3 4 5 


# of receptors with concentrations > 90 µg/m3 10 18 45 4 8 
# of receptors with concentrations of 75-90 


µg/m3 57 23 22 25 5 


Total number 67 41 67 29 13 
 


Among these polygons, we can rank the polygons in order by the magnitude of the number of 
receptors with concentrations greater than 90 µg/m3. From areas of highest to lowest 
concentrations, the polygons are ranked as follows: 3>2>1>5 >4. We can also rank the 
polygons in order by the frequency of receptors with concentrations greater than 75 µg/m3. 
From most to least number of receptors, the polygons are ranked as follows: 3≈1>2>4>> 5. 
From Figure 2 and Table 1, polygons 3 and 2 contain the most and second-most high 
concentration receptors. Polygon 3 is located northeast of the energy center in Illinois and 
polygon 2 is to the northwest. These areas are identified as areas of maximum concentration 
and are candidates for the location of SO2 monitors.  


It is more complicated to determine whether SO2 monitors could be installed within the 
parameters of polygon 1, 4 or 5 because the order of concentration and frequency of these 
areas are not the same. Reviewing the wind rose plot for Cahokia airport (see Figure 3) reveals 
the dominant wind sector blows from the southeast direction, which would more often blow 
emissions away from polygons 4 and 5, and blow toward 1, 2, and 3. With the highest level of 
faster wind speeds blowing from the north, SO2 emissions are more likely to be driven to areas 
within polygon 4 than to areas within polygon 5. This means that areas within polygons 1 and 4 
are more likely to be impacted based on the discussed meteorological influences. Also, areas 
within polygons 4 and 1 have a greater frequency of high concentrations than areas within 
polygon 5. Thus, because of the lower frequency of high concentrations and lower probability of 
influence by the mentioned meteorological conditions, areas within polygon 5 are not as 
favorable as areas within polygons 1 and 4 for the placement of a SO2 monitor.  


For the remaining two areas, both have a similar distribution of receptors based on the 
frequency of high concentrations.  However, compared to the area within polygon 4, the area 
within polygon 1 has a higher number of receptors with high concentrations.  Therefore, polygon 
1 is deemed a better candidate over polygon 4 for the placement of a SO2 monitor.  The 
predominant wind direction also supports the monitor being placed in polygon 1 rather than 
polygon 4.  In addition, the area within polygon 4, located south of Rush Island Energy Center, 
mainly consists of property occupied by Holcim Inc.   
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Based on the modeling results and the best available meteorological data, monitors placed in 
the three areas, marked 1, 2, and 3 (see Figure 2) are the best options to represent Rush Island 
Energy Center’s SO2 air quality impacts.  


 


Figure 2. High impact areas and probable SO2/Meteorological (Met) station siting areas 
based on dispersion modeling and siting visit 
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Figure 3. Wind rose for St. Louis downtown airport (Cahokia, IL)  


 


Ameren’s proposed site selection 


Based on the modeling results and availability of locations and monitoring utilities, Ameren 
proposed the following sites as shown in Figure 4. 


1)  SO2 monitoring sites  
 Natchez Trace Drive Site 
This proposed ambient air sulfur dioxide monitoring site is in the Natchez Trace 
subdivision which is east of Highway 61 in Jefferson County. The site is located on 
Natchez Trace Drive, east of its intersection with Highway 61. 
 Rt. AA-Weaver Rd. Site 
This proposed ambient air sulfur dioxide monitoring site is near Rt. AA and Weaver 
Rd. This area is near a river bed and is under risk of floods during flooding season. 
Ameren has proposed this site based on land availability. 
 Fults SO2 Site 
This proposed ambient air sulfur dioxide monitoring site is in Monroe County, Illinois 
near the village of Fults. It is on Ivy Road near its intersection with Bluff Road. 
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2) Meteorological data monitoring sites  
 Tall Met Tower 
This meteorological site is located at the Arch Johnston Quarry which is on Johnston 
Road, south of its intersection with Big Hollow Road, in Jefferson County. It is 
currently used for the Jefferson County 911 dispatch service. 
 Fults (surface) Met Tower 
This proposed meteorological tower site is in Monroe County, Illinois near the village 
of Fults. It is on Ivy Road near its intersection with Bluff Road. It will be co-located 
with the SO2 monitoring site. 


 


Figure 4. Schematic of Ameren’s proposed monitoring sites 


 


Conclusions 


From the analysis and evaluation discussed above, the regions noted as red polygons in Figure 
2 will provide the greatest opportunity to monitor the highest concentrations of SO2 emitted by 
the Ameren Missouri Rush Island Energy Center. The SO2 monitoring sites proposed by 
Ameren are within these areas predicted to have the highest and most frequent modeled 
impacts. In addition, Ameren’s proposed meteorological monitoring sites are within the areas 
shown in Figure 1 that will provide representative surface meteorological data for the area 
immediately surrounding the Rush Island Energy Center.   
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Based on the evaluation described in this document, the sites proposed by Ameren are 
reasonable and are in agreement with the APCP’s analysis. 
 
References: 


1. Consent Agreement No. APCP-2015-034 between Ameren Missouri and the Missouri 
Department of Natural Resources 


2. Document submitted on April 29, 2015 by Ameren Missouri entitled “Analysis of SO2 and 
Meteorological Monitoring Stations around Ameren Missouri’s Rush Island Energy 
Center” 


3. Memorandum from the meteorologist in APCP to file entitled “Recommendation for 
representative meteorological data set for Rush Island Power Plant” (dated May 12, 
2015) 


4. Memorandum from the meteorologist in APCP to file entitled “Recommendation for 
meteorological tower locations near the Rush Island Power Plant” (dated May 29, 2015) 


 
 
Technical observations on Ameren’s analysis report: 
The following observations were noted on Ameren’s documentation titled “Analysis of SO2 and 
Meteorological Monitoring Stations around Ameren Missouri’s Rush Island Energy Center”: 
 Table 1:  The height of the relative humidity sensors should be adjusted from 10 m to 2 


m.  This was suggested by the monitoring staff upon inspection and seconded by APCP 
staff. 


 Some parameters (e.g. SO2 rate) in the proposal list imperial units (lb/hr). APCP will 
recommend metric units (g/s) in the QAPP for the met parameters and consistent with 
the Quality Assurance Handbook for Air Pollution Measurement Systems, Volume IV: 
Meteorological Measurements Version 2.0 (Final) (EPA-454/D-06-001). 


 Page 8:  3rd paragraph. At this point, APCP has no comments on the treatment of the 
collected data from the two proposed meteorological stations in future Aermod modeling. 


 Page 21, source parameters. Good engineering practice (GEP) heights were used in the 
modeling submitted by Ameren.  For determining monitor placement, actual stack 
heights were used in APCP modeling along with actual emissions data. 


 Page 24: The AERMOD output indicates that ME SURFDATA is from Columbia, Ill.  This 
is believed to be an error in the document.  The modeling input files submitted with the 
analysis appear to use Cahokia, IL data which match the Cahokia airport code.  
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